
















jjl^oll ^aJjll ^JjJ j^l£ 4ud^.JJ (^lc* (J^ULJ UjIjI ^xJ ci^ (JJJ^ Jl (JJJuJ L_flJJ Jl L_laj Jili Aa^JI 

(jL^udll (JjLgIjl]| (jJJ Cjl^\.Lax.»^ll Jj^jll Ullij 4 j£juj (J^L 

A><jll]| jLdC»VL ^jLuJ J^aC* AJjoi]| J-113LJ Ajl J^lc^l ^JJjujJ j^LlL^ua V AjlJJjuJ ^Ja^J J JjujJ ^Uij]| jl” 

aL<ul! AiLjaVL iLijljl ^aJJ c^SjLuiH jjjjujja]! ^jLuj JJC* JJJx j b -4jjj3l1I AjlI] ^Jj]| JjJJ jli Aul^jj ^ic* 

L XX) CjU AjjA^ <LuJ-iA£ai JJUl^ L$ JJ^J ci^ JjG AaiCO ^JJjuj j _l-l^ JajudJ ^aJJ (JjA^j 4^»! jC»l SjjoJlI ^aJJ JJ-Ia^ 
jl£^L jj^Jjuj i^jJjxJl A-iuudj]| ^aJ-lL jJ^ ^il .£$!jaSI ^aJAJoaJj 4-jjji^jVl Aii]| JjLjjj^aJ ^aJj]L juaLi 
jilji l^ij ^LLjs! (JLdujj J^jujjV! (jjLi! ^jjI! ^qj^. -U jLLaill Ajljujj^ Ajljjjuj LqJl^j ^LiJ! ^Jjl! (JjjjaL 

j£uuj (J^L . J U _ jjj^jII (JjJj^ £Jjuj jjl (JjjJajj j-aC* (> 



Bilal Succar lOd 

Director of ChangeAgents and BIMexcellence com 

The pace is certainly picking up! I'm very pleased to announce that Mr. OmarSelim has 
been appointed as the BIM Dictionary's Arabic Language Editor. Omar is the a co-founder of 
BIMarabia, a BIM Manager of 10 years and a super active BIM blogger. He will be 
supported by Ms. Radwa Hassan, a Civil Engineer with a passion for BIM, English 
phonology and Web design. With the pending introduction of Arabic. the BIM Dictionary will 
be able to serve a rapidly expanding BIM cornmunity in the Middle East and North Africa! 

So. a very big welcome to both Omar and Radwa to the expanding Editorial Team! 
show lessl 
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-jbjiia-ail 


4^—iLLijVI Ajalj-o <1 *jV ^jjII ^hViJ 

0 C-Ljjll djLajlxui \ 

SL^ 3jj^ j-o ^lc- ^jjII CjI jjjIj ; 1 0 Ajal^JI 

8 

1 2 AajjJ*8*1j ^aJjll CjIJ^S jjj (JjjiJl j 11 A.aWSl 

16 ^Ubi 0-14:12^1 

21 ^uuJI L->jJj1^jj (jJ-oJI 

25 2016 

29 j-qIjja!I A-SajujljJ jlajxJl ^Uuuol JJJ3U 

^cualjJJ (JiLk j-G -L^LuJl L_flLaJlj (J-oxJl Jjjgjj 
35 * JjVI *>JI - cjjLjll 

37 ^jjIS <jjjj3I cjUjjlLlJI 

44 cjjj£JL ^jjII j-qjJ-q jjjL 

46 !!!!! cjISjjJJI jjulil l-jLjujI cV ja ^jJI 

Ajiljl^.1 Aij^)JaJ ^aulj ^j^)juuJ JjjjuoJ L 

49 L_li& jll ^hVuAjj 


da j* 


JSJIj JjSoJI Jjjfl 

^aOJ JjJU * ^fcjLjJ J-OC- 

4x>al^. ^ oljjjlj c_j]Uaj (JjLax-d ^ ; J^j°l dJA^ 

L3I jlal RMIT 

^ljiVlj (>uAuaJ t Jjja 

^aJJ j^x^ULa j (J jLoxoi jjjJu^oa : j»jJi jJc. 


^jilil JjSlUlj ^A^jjil Jjj2 

AjjLuuI AuuaAl^ud* j jl^lil j-ua^ jj^flj 
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IftuU^I £JjLui*4 4j&\jA A\\aC. ^jjll ^ 


"v-• 

^ * 

^■»-1 . J 


1’ »v, 

ffi 

liSr 



JL — r 

Jk 

■■ 



LfLjLajJjl Ig.W^ j djl^LudjVI ^JjLuua AjSIj^ 4,jLc> <L<uojV ^iJI ^LVLjjI 
. S-Ijjuo -W ^^Ac 4 ->*L]|j 4uaA9lL<Jl (JjA]| lHjLaLu 3J9| 4,j^*n\ <LuUJj]| LHjLalcA]| (J-W.I CljlpLjdjVI AxAn-o jl L_fljj*ui]| 

AlLijs Loj ^LLill ILa c^JjLujj] ciiULudjVI (JL^ua (js^ lUL* l_ iil AjL&j jjjjjI^ l. Qjh jj ^li S.w*L\I a£LuUL 2014 (^ 

djLLLjVI JL^ gJ jjjLli jl j j^v\ jli 4-Jc j b ^jS]| J^lII (jVjA 129) gr^jL^I jLL> 103 

jji*] jij (office National Stati^tics 2015) Lilis jaVl J^l\ ^ l-jL^vl 

_ jjjlaj]! cAAac* cliiLcl LULL ^li]| <Jj!^ 1 £ju 1 a]| j djL-wliil jjj£ C-jLLoijVI ^LLi Ljjj Sjjj£ 
iLkjl jA *W'nL ]1 SjIa^U <u^L^JI jjjLuAI ^aIj .^jjAaII Aj^LII SjLVt ^jjjuu* jl ^L^-j JuA^ l ju* j) 

JjSj 3 AlLLk Cliljlji]| CUl£ Vlj <9 j5JJj 4 .^> LIjLojLlaII jj£j jl l_l^.jjj A-Jc>j l_Luj11a]| djfljll ^i AjjujLlUI LLljl jSII 

jLq\\ ^jjjuIa]! 

jjxjjj ^JjLuuAl (JjjLa ja ^uUax]| Ajj]\Jt]| jli Ljajjll 4-1^. jua ^IjjI JLiC-VI ^L^J (JAa Aijxuil CIjLo jkJl ^Ac Jjj^a^Ul 
^Ac iIJ^'N^Lq JJJLJJ £Jj-UI j^Luua j jjuiAj^a ^ j2j c** 1 j'N a (Jjjudj]| ju^JxJl ^Jc jjjLuoVI .^*l3t 1 jL]|j jAj]9j]| ^Uajll 
Jc C5-UIJ J^judl jl (Jj£ju) J^J^ lI aC ' Lpaji-J L^lliJ J LS^JJ^' ^Ia^ILuL LjAJ (JludC-VI ^Ailij JJjuo A£j^. 

0^Ljj]| JLiC-VI jjLj <j£I ja] AuuujL^j <LaL& Cliljlji c- ALjj AjxjjIL ^lill j lJU^c-VI ^A^J aJL^ ^Ac l_9jxj]| ^aJJ AuujLuj) 
A jjllaJl AAA]| Jj (J k ^ V j-i^VLj A^-^Jlj ^JLixilj di3j]| jui Ijjj£ L ? lllaJJ <j1ax]| &A& jl -Wjj \ iLaa Ax><Jl jAjjjjjl 
^Jc (J jj^a^J] 4j^jju1 ^jjLuJI (J jAj]| L ]gj]| Cll3LJj| ^lill J A jjJ^Jl ^JjLLJl -W.I ^9 (JlLJl (JjJjuo a (jL^VI ^ 

55% jA L_flA£JjuuAl (jl£J 30% ( 3 -^ cJLacVl ^Aill AjjudJ (jL ^jjjuuAl jjAa] jJjilJl ^L^. Aii . JUcVI JjAaJ lHjLo jLui 

£jjjj L-Jjlijli SaIcL 4jjj 9 Lljljl jS ^jjjuuJI jJA>i AiJl Aii 4-Jcj 60% (^ 4,j9jw\l (jLacVt ^A^j <JjuJ lHjjIS j£ 1 j 

jjaAj (jC JJ*J ^tflj jjjLH ^9 s-L^ Lo£ 30% ( 3 -^ ^Ailill AjjuiJ (jl 4-L<& LL JJ^LII A-Jaij] Al j^JIj CjIAxuJIj <\Lax]| 
jjAa lIIjI jl j 9 (jli Aj]c j .^^Lajjl JjAaJI (jc 5% A^juijj 55% ^jjjLLI L_i9juUl jl jj^. ^i 25% 

(ji]| ^Ailill <LjudJj AilLuiJ ^] (jillj jjjuuJI (j-L^ ji.L ^JI ajjAj (jAl (^aII lIIj9j]| SjLuAj LaL ^Lcl ^) lIIjAI ^jjjuuJI 
4-9A ^9 UiajUI Lj (jlAii ^J) LL-IaVL lAA .4 ^ ^ 1 jjit. lHjLo jLui (Jjj*J C-5^l ^y^)^l L . VW ^J£ L^lli j ^jjjulxJl ^ YW 

ClL:wIi]| (j-a JLaC-VI . flS d 1 j-laJl] Ajij11a]I ^aliij (jlj j]| Ajjlla AjujI 

Jj Ait^yij J (jA <9Aj SjW ^ 5 -]^ A^Lxj ^9j-<Jl (J^ Ajtud^uJl CljLajLtuJl <9A (jl |(JLxJl (J^Jjuj ^Jc- l g Lq ca^LUIj 
tSj^iAll ^jjLuuJI ^ijLuoIj (Jj ^aLI Sac ^l (jL^Vl aILj c^iilj lAIjLojLuJI ^aa ^>\ (^\^]l lHj 9jl ^.L^JI 

ji.1 (jjjil LjJj^J ^aJJ ^9j-<Jl (JA Ajtui^uJl lHjLojLuJI (jl L** n^k . jJjilJl jL-jV (J^c (J^jS (J>i J^l (J^t^ (5^1 ^iL-IaVL 
^9jxJL Jji-VI (j^jiil ^LJI (jli 4-Jc J .(jLcVl ^A9li ^LjudJ Lj*uJ lHjLLjII dAA (jLkAL J^Vl ^jLi ^iJ>JI l. n^L ^ 
A-iloj Sjj 9 jjjilJl aIac) c. i\]o*ij A9. jjjilJl <9A Aj-Wj] ^L (J-olc LjAj LjAa]| lHjLLjII J^fjudij ^^Jc <JjA9j AjilJl lIIjLLc j 
jJjlilJl (jL (JluiC-VI JjLj jjjlili AlAcV lHjL-WjII ^aI -Wl (jli A-Jc j .^-ijLuj *^^)ii^ (JLcVI ^aAij jjd£jtJ A9 Lua 4-Ljla 
^JJ L^L^JI (jli Ia^Jj .Ltii (j-Wj V (Jl_^VI l_JIc ^9 (jAjil (jA Sa>JI ai& aju lHjIjI jiil iLnl j J-LLuj 
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> d)!s.tjudjVt cJL^>a j AjjjjjJa <L^L^ dljl^ *l^lj ^J^ J^l ^ )\LaTl V JJji jlAj^a! 

jJjjalll! dlVjU^ L_a3jjj ^aJj <Ljax>J! 4 ,«V'nIj (Jjl^ ^L^j! j& CjLoj£-^J!j jjll^tjil ^Jc-Ludl! JiuuJ! jt^3 A-ilc*j 
^9 Ja*L<J! J£juJ! I^j jjJaJj ^aJjl! J^J^ ^il) ^aJj Ax«o3tj dljt^ cJj\^\l cJ^ (j! VI .^JuIaLa]! jjil! CljtjllLuo 

_^jj1! Aua jLu (J^ti (jA (Jjk jc- i :< i^jL jjj^tjltj L^o jjjji.V! jj^ixi! 

cijI^lljV! cJL^ ^ JL^Vi j^juj a£j^j ciuwi j J^ai j^ ^lLj jjjLjj Bosch© ^ta 2009 ^tc 

cUxi <*ij>Jl Laser Scanning jjj ^ukj (J-aC. Jc- jjjIjluVLj ^ajflJ ^aJJjtc.jjia Ajl Jjja. .(^jfLjjLajJl (_]£.jjjj 
^ ^ jj^Sm j-Jii i ja jLL ^j . 3D point cloud model AjUuuJ! ^aUaJJ jLuV! 

(j^ijja! (jjjiA) (J^^ii! JjWiij J^Lj j^il c*uwi'i Jj^^\i !Laj 4D BIM model ^LuV! 

_ jjjilil! £jLj ^Ac- (^jjudjl^ 'J^L'I Ljj^ (juaji JjWW j j^i^Jl 
Jj\ij L_bjjlLuJi ^tS L* n-s _<al£j JSlj a! j^juo jj£! cIjLojJVi^ !jjjLa ^Si _^J! !La Aic jjj^tL! ciitajg.'v^ l-aSj j 
^Uu 6JJ dj eJ L] dijJi J& c_sj*j]| ejj^j jjjkL 2014 ^ Dimitrov and Golparvar-fard 

~l laill ^aj^J U]L j*J ^aJ .£3jJl j-a "ojj^La]l jjj^ail (_jJc. t_Sj*j]l j^Li. j-a ciUij ^sJjll ^ij-ajl AjLuLa jLijVl ^jj-aj 

~lIaj]| ILa “j-i-i dla.jljjj .(JLaC-Vl t—fl3j-a ^lf- t_flj*j]| jJajij ci]]jj ^aJjll jtxjVI (^C-Lj j ^jj-oj]! £_a 4jjlLa (J-ajtJ jjLi^II 

. f Uj]lj ^Ujllj SjM! JLacV 100% j ^ jU' ^ulj3ll JLac.bU 92.3% J ^L^I 5jLu, jaJ] 92.1 % Jjj 

jjAl]| ~1 ]aj]\J AjjLLa Ida. 4_iUaj-a 4_iuij ^Aj 97.1 %) J■ uaj] ^fijjLajjV' ]aj]| Ij^J <*]a>jj!La]| Aijll (_jL. aa. ^J jflj 

.AjjA^JI Ua.jijj£j]l ja 'A M a',. „1 . ^.ai Jjj^aj]] jjj]aj]lj 1 " .'" A J «£. ^_2 jjj-aJjoia jj'^'.'" Jl j Laj .(_£jj]fljS! 
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4_LnjV! JJjlaJ jli U $&LaJ! oJja. (Jjjuiau j j-QJjoiaJ! (JjLaL! jaJI UdaiV <JjllauJI 4-jlaall >jl! o-Lj! LuiL LqL ^JJjujjll Axiljjuja Ulj 
La jjjL JlLoj (. fljjoi Lj& ja. oLli — lJ <jjLLjVI Ac-LL-all jl ^jjjuuJ! jl IJjLLI LjjLLjVI ojlill (_£jlLoua ^Jc. jl£ Ll jjuj — -LjJjujj]! ^-Ua3 

jA L£a cLjjLLjVI AnLijV! jjjLj ^J! (j j aA-qI£Lq 3! djLiaj]! j aLqjV! ^l-iVLuil j! dmj <jjjj^j]| <1jV! (j! Ljj^ $ l jxLl ^UaiJ! joa l*j! jA L» ^J! 

[2 ‘ 1] _Ljaj! ^jjJajl! JLjJLuj (j£olj AnLnjV! jJjoim ^J! (_£ j A aJLIxjaaII JjlVl 4_jjL ^3 jJjJajl! jU 6 4 nn^x>\l LjjLujjV! jjoJ! jjjLj ^3 jLJ! 

c> j (Computer Aided Design CAD) mjLL! ^IjLj — Jn ^ ^**Ji <jjjj jjj — ki jii 4 j_£J! ajlLu, jjUL_L! j* tiLJaj! 
cjIpLJuV! ^lil^ > 6 jjj£ Lcjjijia-JijjV j - jis (Three Dimensional Visualization) ^lvi >^j jj — -l 3! <>-ij Ll_*j 

j _ <JJ__C.|Aj! j ^aJ-Q_kuall! 4_3^ ^ 4_kjLLU! fijLjl! ^J! Ail_okaVL >Ax^ajl! <1_ ^.j-q (J^L Ja*J! djLc.L_joi Jd_C. ^_jja! jl! j L Q ^ \ Ijkj $ 

£oa J-qLi3! j CjLLjI! a -sIL x x> 4 Lr„ (Jj^_ juL c__ull_J j djLL jjj _ki ^J! >li_J L-q IllLu j__j£! LjLw ^j-qI _x-J ^J! jj _kJ! !jl_a lL l_ 9 

j jx-oj jilxq o_ijL. ^-q (_LqLlj11 4 1/^ j£ j djL.LL.VI La a_u1j] djLa^QjjJ! j-Q 4 q\'\\^ ^!jjl ^-L! ^j LLl $ LmdL! c> 1 L>q ^i djLjLJ! 

>-QLall! ,jjlau (j jjjuoq ^Lj! j A_Li (> ^a-ilixLl l_jjLoiV! I-^J ! jlaj j ^jj^V! L_jjljaJ! j-Q cIjLjLq j! djLL (j! jj^j j ^jjJuJI ^>L jjc. 
djL^QjJ! jjj djLLJ! 6-iA cJ-jLj ^! L.LJ! djj^Ja Ll $ jjj£ j£uij dj3jll 4i jiLaaQ djLLl! JLj! LLqc. dnajuoa! Uai $ j jL 4_ia.L (> LjLqjlL! 
j (Integrated Engineering Information Sy^tems IEIS) LLlJ! Ludj^! djLjlxL! ^ ta* jjjlaj Lxoi! jj ^ ^L! j*vi 4 LJ! 

JaJjuiji (J-qju A *m xi 4_ia-QjJ 4 jl 3 jjjla jc. jlL A jjxxi A >^‘ui 4 jajoil jJ 1 g j £-q A Ixual -q djLL -lc! j3 j <3 Loi-q Aj-sj jj ^ ja. <j! ^Jc. <9 jjxj jLoJ (jL3! 

Lq1£1q 3! <Jjaid^J! djLji*L! ^Jaj jaa ^aUaj j£ j! V! JLL! JajaLJ! ^aLJ! !L j-Q ^aC. j3L J _ >iLjixaJ! ^Uajll <Jj£q 3! dlLu-Qjjl! jjj ^SkjlQ 
^Jc. J-qLLJ! ^uai-%1! djLjLJ! ^Uajj <ooaL3! AnaL jJ! ^a jaJ! j£ nxuajj jj_Q.idLuuJ! ^lc. jl£ La LL3 4_adij£ j jjl^-q ^daj U-qLJ 3 LLLj! 

jjjc .jj (>J! djl jjj* JL ^L33 jjjL.oxi jjl! jj V jj-Q^U_uL! jji a jjL jc. LjaL 4 djLa^QjJ! oau j£ ^Jxj *jjjj_da (_gJ! AiLaVL ^jjjuilja. 

jL djLjLJ! jLk (Conceptual Artificial Intelligence) (>>LJ! ^L-Li *L£ilt jj_L j! vi. t 3 ] ^ Lj L ^j_uijii ljl i*j 

0-L3! djLjlx-Q 4 ^.do-jj Uu Lqj3 CjSjC. 4 jjx <q 4_n9J ^J! (Jjj^aj3! (jjA ja. jj^ l^J jl£ >i3! J A jLil L3 j (J^L djLjLJ! ^aJaj jJjJaJ > ^oq jj! <3 

.(Building Information Modeling BIM) 

<9Jj3a ^Jc. LqjcVL j! ^-^UaoaaV! t-l^J ^ 3 j-Q U!>Uaj! 6jjlV! <—9JJXJJ ^L3! lIIjLqjIx-q A -y Wi (JLuQ f^k A xuajlL! ^^.1 jaJ! jai jjAsti! duU 

^L3! ^ji*J (>3aj3! -i^xxJ! (> SjjLai! (NBIMS, 2007) ^L3! djLj3x_-Q a ■yWi <j£jj-qV! a_iioiL 3! djL^aljL! jli (JLJ! (Jjjjoi (^^L ^AuqL-sI^I 
Aijx-Q jjjuxo Asu (_5-^s !L3 . (ji*-^ jjjLJ Aniilaj3! j <LLjji3! (jLLaiJi ^oSji! Jjioj3!» ; ^L3! djLjix-Q ^Ldoj j! <>**u^i (NIBS) 


ALdkloi! ^aJ (jU! (—9 jjxj 3! dj!J jA j _ [4] jjjJuJ! oL^ 6 jjJl Cljl jl j^il (jiiA ^juLwjl (J^ ■j La-i j jjuJlj 4 ■ ^.1 i. U CjLojixAii Aj£jLujj 

^UJI clu jkj jJjkJ' U^> Uw . 151 2008 (E 202) ( — 9 1 u«o**il J J ■ Li'i . uJ I > (AIA) -j«j>_iil JjS (>i 

jdl! .a m a oLlLq (jiiuujj j sL oLLL ^jjoiL jd ^ljilai! j ^-L!» l^i! (^^Jc. (AGC) > jj-Qlx!! jJjLJ! ^Li! j-Q >Lal! 

JLxlui! j A_i L-iaJjaiaJ! djLl£3! Lj^su ^gJc. L!i j djLLlL Lc. j LSi Ai j£j jLu sLLqII (_>3j <JjLj > — ^L3! CjLjLq jd jA j — ^cjL! 
AillaL! (jixi-ikjjaiaJ! djl >1 jLl > uJ Y*n Lj djLLl! j djl^ja.jl! j-Q jjj£! U^Lj j e-lijjui! jLu aJ!>L (> j . jjj»*JI Llil! ^ajil! djli djlijxU! 

(Kymmell, 2008) jU ciiji! djii ^ j . «oLi1a3I a_Lc. jjjmaj j djijijii! jljv i^Qi^vutii jLu cjLjLq Ljj ^ lc.Lj Lj 
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jlaj j§ (_£j]l j <.**ilj^jJl j l-iloj! j^J! ^t jVunb ^cjIaII j ^ na" ^guJaljjaVl (Jj : b*"t» Igj! ^gJc. ^UJl CjLgjI*^ 4-^.joj l_aj*j <jU^ 

^jj-JtuJ] AjjUJ jill (jaalLu^aVll (Jjxj ^jlt (^; jLajll jl) £ JjaJ! ^gJc. 43^Ual jl^VL Ldlc. L^J^Uaj^al jsu J , ^gjjxJl ^LujV ^JjilaxJl CjLdjlsuJl (J£ (_gJc. 

(jljjaj (jU Li 4 L'S (BIM) ^JaU ^ljVLojl jjc. , l g y a JjfijaJl j ^jLaj]! ojA ClAij£ai *il jliauJl CjU jlsuJl (J£ ^lc- ^3^Jal J_jl£ail ^J! AiLjaVL 
Jjjj Jj : L*i (jl _ (^LJl CjLdjl*u4 J_^.juj) ^Lstui jjfLj (jl jl (^LJl CjLdjl*u4 Jjaj) oL*ui jjfL (jl (joj jL^alkVl 1 Ja ^*i »a .vwj (jjll j& 4 L'sll aj& 
^j*uJ!) jjuiUJl jstJl jl ( 4 JjjaJl j CjajlL ^gj*uJl j) £jljll AxJl jl dJUll AstJl jl ^LJl AstJl jai (JS jl) (jl (_gJc« (J j'Uj jfl ^ jjjouJ! ^LJl CjU jl*ui 

«(^clt ... LudjaJl fijbl CjU jlstui jl AuiljjjoiV 1 CjU jlstui jl ^iUall CjLijistuJ Ajjscx>\l) jlsuVl (j-d Ujjc. jl (<al£ll CjL* jl*-AJ 

^^.joJl jsu (jjll «(jJjLLJl j jjjujjj^uJl j (jjouuaauJl j ^ljjL! j jjSlLJl ^LJl cjLijisuj 4 ^jj (JJj ; BIM (JUi» ^jjujj-J! l_jL£ 11 Lmj 

:^us ^LJi cjUjisu. (Ea^tman et al., 2011) (jjj^.1 J (jLujoJj! ^jJajJ t *LJ1 UjLijistui 4 y ^ q\ ^jujLoiV! 

J_LLa 4_Ui3j (jjLj ^JajoiljJ Ljj3jJ ^aJ (_ 5 -J! UjLjajll j CjLLxl! j CjljjVl L. Qjuaj (jjajstl Cllsu cjLslS jl UstiS BIM ^lLjua^ ^ajVLaj jaj» 

Ajllsti L Lu^aJ (^LlJI ujLq jlsud Li<jj jL $ 1 'I jl <tC. jji A j'q. j La j AjUjl j ^_ui jil A lajaa. j j aeLI (jC. j ^jxail JjC. 4JV) 4 ]a■ "I j) oc. I jjll 

_)®) «(^\jj) CjI* jl*-a ^jjuj) jlL, ^.a)) _ s i-v'~. . A -s. J^'.)l A-JIjl3 Jj-o ^jUI (, i*uaj jja jiJ j j_J j 

4_3aL«ljJ . ^l j~iAVI ^jjljil (_J^L ^ L qll ^ilj]| .‘"i <jLttC. — (juLuuVI — ^LLI LjLojLla 4^-Iaj (jl c CjaLUil jiaj 4^^j j)-o 

jLljI j]l4 JcLuJ La j j)jL£ (J£ 0 ujajLuajk olLLuui 4 jju3iL/I 'j-J—L A all4 ^ lIjLcijLlii jLjJjiL u_iU jjlu ^ajjJj (juLul ^Jc- 4jjxu CjLiLjJ d-jC-U ^ 


Sjbl j A_jj_jJl J_oLL_JI j LLlJI sjD j a aI c*.. ..VI ^ AiKil j sJjJI j _ i /., _~ill V^ ^Ljjil L_jjlja- c .Ii4 4 JUI _ljl*- II ^JI _lJ, j 11 - ij^_j ( I j lj 4.1 a 1 j 

.4j\»ql) *LiijVI AjLojlj jjLil (Jj 3 (jUl 4 j.11 
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jp j j-ulaH SU^ SjjJ J^Ij^ ^jjJ! lj!J jjb ;o j*uilxJ) AlUJl 


^jjjouJI SU^. SjjJ J^.1 ja ^Ac ^jjII CjIjjjIj ;Sjj^L*JI AiUJl 


^jjjulxJI SU^ SjjJ (J^l^a^ L^JI jLuaJ S^lc- J^IjaII B -4ui^A ^JI D^Ludjl ja 4jI.1j iJ^I^Ul AjA*JLj ^luJl jaj 

cJjiuulJI (JlLa ^UUVl »i*-jLa cJUc-l ^JI AiUiaVU LajLaVi\l j <al£lJI j A^uajJI (Jl^ ^LuljVI (JjsLo cJUcVl cJ^juojj (PLPs) 

^Jjud^i 1 u^>-v jjjg djAxLiC-l ^ ld£J ^JjUl JA cJ^ I g UjL>-v ^JUJJJ jl J^AJ ^ JJjuuJI Sl^ SjjJ cJ^^ jLudiJl AjLu^aJ 

: J=luLW J ja. 

Ljajl cJ^-l jUl [0] djUUaJl [0 ] ^LUjI ^kl \ “AjjuaUJ SU^. Sjjj” cJ^tj^ CLj^Uj 4jjUjjVI ^jjLuLaII jjj 

_^lg,j\lj AjC-jill ^JajudjVlj ^JajudjVI cJ^3^ C 3 ^) ^UVn L&JjAj C 5 ^ C 5 ^^J (1 (Jj-l^.) ^-JCj3 cJ^-lj^ <^1 ^UVl 


qLxjuuiII AjLaO 

^LuldVl aI^j^s 


.cjULuJij jiiuVi: 01 


Aa^ajJl ^^jAILJI Ac.ljx^) | Q'j 
AjKJI JaUaaoj 

/dLuHaII LdLlu^aj (Jjj^aVl 6jljl | 02 


AUaulj ^gjLuldl^ (JjLoxd ; 02 

1 

A^-j 4JJ ojlc-l j cJjjLudlll uJilijl ; 03 
m A -jjuidJj 

ija jLuj 0 jUj ^ us ,cjjl£j; 03 

: D3 

_Cldlij^al jUl j 


A-ic-jill cJ^ljUlj ^jjAaII SU^. SjjJ (J^J^>* ;1 

,[D1 ] 4-JC- j3 <L^.ja£ ^-iAj^ali]| AaUjIj ^jLuLjI ^c^jUdxui jAiJajj [D] ^ i^^Ml aJ^j^i ? ^C jill ^JjudVill Aj jUl JLu^ 
CjojJallJ ^^jll J [D 1 .1 A] JaLudJ^ ^J&LLUl 4-cUju^a 05 -^ J , [D 1.1] (^jUucUl ^lAju^allll JaLudJ ^yskj^il^ ^lillj 
JLLUI !i& l-i^. a^ jJalj L—Lau3 <jc.jill cLiUiiJudUll SUjUII. [D1.1 A.01] ^UjVI Ajj^Lj <L^.aaj 1I l^)ji.l 

^-Ic -Laia j^jlua cJ^I 6 ^jJalJJ jij^ ^jjLuLaII ^LuLil cJ^Ij^ c^ J^J^ Jil \\\h'\ cjl Jaia j£U lg.i^\ tSl jLuLaII 

cLjVLLo <jc jill djU jI jdVill SU^. SjjJ j* xual ^lc ^jjjU jiaULudj tcJ^ ^jjjuLaII SU^. SjjJ (J^.lj>a c^ jjjU 


jj^nLt\! C.5-U A^AaJ a tL5 l jV! ^JJ aI^ja 


Jj^aJxll ^Jc S-IaJXuO AjjIiaIjU 4^0 JJ SUl” JJUdJ j!)Lk *UjII CjU jU-A L^JLaJ cJ^fUliJ ^.^jll ^JJ i JJ^.VlW 

jjJjj ,1 aI^j* j .Teklaj ARCHICAD ,Revit, Digital Project 
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_^jjAuA (J^IjaII dLi^. — [0 ](Jj*^Al jl [0] ^Luljl ,[D] ^lAxuajl! (jAjJa S-ljiLa ClL^aj^aLjA ^jLu 
(JJjudJJj -lAjj]| AjjjI ^9 ^.W*LlU*1 JjjLudVL - [C] L-JJjIjVI ^JJj^aJ ^ALiJj [D] (JjLuuAl ^Jxju^ajll ^-jLaj (Jj a -^jLiAl 


(Jjl-W |!/ULa) AjjuoLuoVI CjLLjII ClAj-lL^a ^ALu (JajAj \ 4A^.ja 11 (_£ji.l CjL^j^ .Lj]\j]|j ^jUAI -IxjII Cjljjj^aJ 
3D :JLlLl Jjjjuo ^^Ac.) 3D jjjA ^ijw ^oLuJ (... 6CjI-1*uAIJ Lj' jjg->*Al kAjLSM l VAl.^1j t<juo jaL CjLia^j l_jIjjVI 
ajIV^AI ajljjL jL ^°j .Jj.wM AAjL ajjjj^IjL j-^lL^o'L L^j-A jujI ^iAl (... ^Al ^DWF 6 3D PDF 6 NWD 

£JJjuAI £JJj]| “^.>xu*1 ^LLVI J ^-lAxuajll JjLoia] Jj^aS^aj jfL^ J^ -iLajV IgAjaQ ^aJ j^j JJ^aLtll ^Ac- aUoJ*uAl ^ALull J^” 

_ J^juo)^JJjuIa]! dL^ 6 Jjj J^.1 JA (Ja’ ^JJjuJ-^JJj” ^LLV!J £§Jj]l JjLuUA ^,>juJ*1 .^JJjuuAI SLa. SjjJ (J^.1 jxA’ 



y> ^Li-slu . --.I .'.Ui. 
UfL. oU« 



<£0-J' ^BJ') 


I 



[D][C]andlC][D] 

CjUL_u JjL_m 



».* .iylji* uiLjJL* 

<BIM)Ji p..>. j^b 

^ill 51*» SjJJ j 


jj_i_jkjui 


[ 0 ] 


(S.cnr, 20 CI) 


J=LiJI —bim 1 J! aA^.j^ ^jjjAla]! SL^ SjjJi J^lj^ m \ .J^ 

Sjjj^aJ -liii ^ jjjulL! Jl jj V LiAlc. I^JJjoA! ^JJj]| jj^aJx ]l ^Ac- S-1 aj*uAI 4 'v.Witl ^ juH c Q ^ ^Ac-V! JLij 1 (J£ul 

<L.j>Al C*ALjAal jAjJa ^cuJaAl jjqVl -1*J c jA IA& .[2] ^—>9jll jj 9jjl ^LAjV! UAjLcj ^J^ju^ajll Ljajl (jkl-iL Ajkjj 

<L>-1 aAI Cj!j-19 ^LLV! C-jLAaC-j ^xlAj^ajll ^9 jJji-V! jj9 JJ^.cAIjjuA ^jIj 9 (JJjL <^_fl jjuo BIMJ' J°j ; ^ a 4 1 
.^■AjaAI ^Ac- a^j*-a]| jjLullj i^jj]! LjLI! 4A^jxAI 4A^j^ ^AI jjx j Ai^^UI CjL!j>.VI j <—kljjc-V! IAa ^AAjLuAI 

jajII ^Ac. uaiuAI jjLljI! i ^jA! (jA AjjL]| aA^.ja]| 


£ui AajudJ JkjudJ jjJjLlJJ A-JjL]| ^A^. juAl jAuu^ \ aA^. jaII CjL9jjLj jAjJa Aua.VVL -IjiLu juauuaLj V>-1 aj S jjk L^J-A 
tUjLLa j£ jln^l ^Ac- bUlcl 4_i^jljVvAl (jjJall j>a JjUlII IAa 0*i.Wj -19 CjL-ox-oVAI ^9 jj^u^uA! 

_^jj]| CjL^uajJ CjI j-lV 


(j jj^j IAa (^jAc. ^ALa! jjLuAI sLj^. j^ cj4lA jjj j! -w!j j^uJa jaAI ^-LtuAI jjLu]| Lj-wj jl jkxj 

[DC] A_iLi*uAI j 4 A<ig\1 ^ALlAI djLLudjV! -^jAj^ajl! j-iLj , [DD] < iKjjl j 4_jjL&xuA1 ^-ALlAI ^-JauuaJ -^juuuajll J-lLj 
cJULoij]! jjij LjaJ) 2 <K>j^ ^jjJaJ .[DO] (jalj^Al 4j\ 1 v^AL aJj j AjjLajuAI c **\\ iL »\\ -^jiuWAI jjLj j 

^LLj (LK jl LA j>.) J-ijjjudjj ^LauU <dAj^jj jjuuaLAI A-Alc. ^LAdjJ ^jLiK 4 A^.j^ SL^ SjjJ -iic. V>aaAI ajAoc. 

b t 2. (JkjJu ) jljua9j]| juaAluLc ^Loj^aj]! 


IJI 


rQiQi^ «11 



[DC] DATA 

CjULu cLQJJI 


: 


4 -»jJl* ikylji. i41)U_ji« 

(BIM)Ji n_.»j J^-Ij 
Qjid\ 5 L» Bjjj j 


[C] [0] and [0] [C] 


J ‘ * 


J=lJI jjJI —BIM 2 (J! aA^.j^ ^9 ^jjjouA! SL^. Sjjj (J^.lj^ ,2.J^ 


































JjjiliJ £Jjjudll ^jjjII jlaJj^Iill (J-ftlc. jjfu ^3 jajII Aajx^I (jjLull l ^^lcVl <^i (JIaj 2 cJ^ 1 

LjI jlLa (J^Ln ^lAju^ajlL <L^alLoll LlL&LlJl jj 3jJJ lLj jjj^alH (JllLlill _4i^.jA j£ SLl^ SjjL (J^l^ aJoJJjaII 4-^.AajII 
^J| CIjLjjjuIaJI LlLajLu&j ^LudjVI ^-lAxuajll jl^k^c L_flJjJaJj 2 4i^.j^ J-*aj3 L>° ^LudjVI ^SjIl^a jjjla jC 

^3Lu ^JJj^aJj <L^aLo UjLulLa£ L*vWl SLak SjjL (J^l j>a JJC ^VlII c-ljjll ^i UjIjjxjII Ljajl .^g^naL^aJ ^3Lu 

^3Lu £JJa (JjuJjlj1(S\jS ^JJx^aJ ^3Luj jLjuH (Jjju^alij \ JHaII (JjJjuo 

3^ lKA? 


4-UgJAC J^VI ^l^ll j ^LudjVI 


p-lxixuaJJ 


4^1 ^ UaiuLI cUI£j]| ;BIM 3JI 




SLjk SjjL (J^lj^ jjc jLlj lU^L Jali^Jlj 4£jlLuui A-ilc i-Ul£lLa ^iLu jJj^j ^jj — aI^jaII ai& ^9 LIVl 

jjc jl <L^.jliLa cAj^LLI J£ul\ ^Il^jjuoL^ ^lLiII jajII CjIj i Vi J^Lk ^K'lj jl (j^j (J>at£jll liA _^jjjuLLI 
<LaLl£ liL^jLI) Cjli^UII Sjbl jl / j ^\ ; 3]V>wL ljLLj lc!j5/ ac-jja]I/ <L1 ^L /SljLo ljLLj t(A£ jIa^ 
(JljUdJ ^JJJuIaII sL^ sjjL (i^.ijA (J^-Ilj ^ \uLi 4 -Lj jii ^ic ^uLLuii ljLLjj ^-ijAjii (j^ijiLii JlLjIi .[4 ] Jji^ 

.(3. J£uL) 4,jLc> Jsl <1 ^.j^ 


3 <d I 'y 

(bim)ji 


j CjLJiajj 

LJL>Jl 4-J- u LiJ chLLj _ / 


u&jij JjlSuJI 
(j^ljjll Jjj . i i 'i i l l) 


rQiQi^ 'i' II 



[DCO] DATA 

CjULu AQjJI 


□ 


4 j»uO« a]sj\JLo 

(BIM)Ji Jj-ij 

SLa. Sjjj j 


J_i_ 2 _lii_jJl 


[ 0 ] 


(Succar, 2008) 


^.U-lII ^ij^jii —BIM 3 Ji ^l^j^ ^jjliLI sl^ Sjjj J^ij>a _3 .lU^ 

J-qI£j ^IL ” LoLjc ^L^jjudj ;“j^ljlLI ^LudjVI” lUHjII c-jLuudl a£jjLi1I uLLu c. Ll ^^AcVl ^i (JLu 3 lU^ 

L-kjUajll 4 -ajB ^ajjaxjj jjdl jlLd J£jLj Lk-v*! LjLIxiC j ^LudjVI ; ^-lAj^ajll C_Jj| jjk j jjjuLLl 4 Ljudjl 

.[2]” <^^Ludiij Jjiuudjii 4-jLiiiij ^.Ludj^u AjLiiii jji^j ajc jUaj^ii 

SLjk SjjL (J^lj^a L qLn^ jjj 4-L^alill Ja jJvn. 1I jjd^JaJ Vjl ^Jud^uJl jl jx^aJxll ^lc SuLlxuJl 4-^.Uull ; j^vnLII ^9 
US ; Jjjll J.g.L J£ ^^julaljl L5^) ^u^ltj (JJ3 jILu^II sLak SjjL IaL j^ull ^3*uiil (jjLLll lIL Lo£ jjjuIaII 
■ LgLoj (j£j ^ (jl ^judlj J^Ldj 4 -II.IlIL LIjIjLc. j ^Ludjl ^^lAjjjajll JSLC-Iill jA 4,^ uSll ^lc ULlxuill (J^l^jll u^j 

:Jl^VI (JAjJa 4uaLHLxui3l LIjL^-LLj^vLI Jj^. 4 LW^i ^ 

^^3jajII JHLI ,<JjudJ^ui Vj AjKjA L*ujdjl jjSj LIjLLj (JiJj jl ^aJjll £-Lila jU^aJ LiLJC jjfL ^aJjll LlLajl*ui JlLj 

Lua lLuVI 4jj^L jj^aLxll ^lc S-LLlxui ^3Lu J\ lLu^I ^jLj lI£ LlLijjudj (jo jjAx^ajll jA LlLa jLuLI JlLjI 

m 4.Jajj> V ig.lt J 4 j1Vl! 1 ujLLnil (J>a jjj£ ^3^“ C5^) 

4 Kjg ^ jj£j LIjLLij (J^Jj jl ^jjII U-fljl^o jAj^aJ LgLjc (JJ^4 (JlLIaII (JjiuLoll JlLj jl^ ^kjjil LIjLLij (JlLj 
A jjSjjud^il j AJjudj^ll 4 -aL^I jjj u 4nal^ LIjVlLj” LIjI* jaLfljll juajllL _ jil jjjLj (Jj 3 jxi 4-Judj^-^j 
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^ ^ ?• SjLaC. 'LuiAlA (jj jjjjII^j /jjJai AjA \ <aa.jj 




fjJ) f-JI <jj£jl: 11 AilaJi 




4,A-oq\l 

jUU Cjjj 5 - ^aLV! (J* ^jJ ^i - AjjLojVI j AjjLa*-a11 j AjjIjJI 4 11J (jLl 1£J jjlLJalxa jc- SjJj^ai 4 jjj LjC-J 

^jjo^j (j^Luu 6^-^-l! ^jJajuojlLo jjj^jjuo jC- SjLjc- jjILlIoIaII jIjIa CIjjI£ .^jUaI! CjLojLug 4^.-Lu jLojc- 1 jjlLJilJl 
Jc, SjAall Lo^J CIjjI£ jjj^jjuJI \j1£ .^jjUjVIj AjjLajlaII cAjjujAj^JI CjL^ajL^kjll JJ ^LJjjll (JJd^J l.jftg.1 (jUj CJjJUdll 

AjLujjII 4^j! ^,g,Vn LjA j ^Ax^'l ^Uail! 4»iAjJalL<i jVj^ jjjIa 200 ijjUj 4^jij ^Uij ^uu^aj ) S jjjS ^jjLuLg 

; jjj^jjudll jjj 

^djjjjjll (JjIj LjjC-^ jj^aJjt 11 ^lc ^laUjj ^lc (Jjj^a^-11 JUIIj 4 jjujLujV 1 4iUal! jUjILujI C1jjj 5 I g.1 jimall 4^JaJ^ll 

Vjj^jI 4* Vq^ SjUI ^9 £.U-ll!j Ua.jlJj^jll jJjuua^ILo jjjJaj^l! J^>^ (jl -jju jljil! 1U b ^j£j 9 jl ^1 £j 

1 jJaJ)J .^aJjll ^ualjl £Jl j^.LLo (Jj9 (JA 4j J-Ul (JJjJjJall UJJj-jlil!j ^-iSaJjllJ 1 jUJ tilli -jju “(JUajVI” ^VjA .^aJjl! 
^JJJ CIjLujUjjV! (j-Iaju t J^-Lo! 4 * jJaj Axj .CIjjjjjV! ^lc ^ x^a^J Vj ^*j V ^jl! lIIjI j^jjUI 4ic -jj (J^U (jA ^ ^jLlj IjLa^jjudl 
jl^-^-j ^j^jLoj (j-Ia3U (Jj 9 (jA (jjSjUJl (JUojV! (jV! jjILu - jlj9^1 (j^ 4£.j^*s^\! &U t^Lau^Ul! 4 jjjj^j1! ^jjLouJI (jo 
S-li-l^JI ^ajjll CIjLjjU (jl .4uJil<J! ^Uj! ^i 6j^Lu U .jqVJ j|-lxlLudl ^^Jc- Clja9j - jJaxj ^Ijjc-VI (jjUtli -jli jjja£J! 

(jj .U£l! (jjdLud! ^^Jc. 4uLLall cijLudjUuJI ^ij ^9 ^-Uj lHjIaj S-ii-i^J! cIjLjUU! /jjjLuUIj (J>ul 1! j^lj ^-lc UjLudjj ^li ^^lil! 
^jjll djU^ilc. j Sjjj^a ji^j (jjdLJl ^9jjjudli 4-j^.jiL iS-ii-i^J! cIj!jU-jV! (jc- 4 ^jU1! VjjUjI! cjVUlU//U Vxjd^vU jV! Sjl^V! 

.SJj-I^J! ^-j|j^9 (Jj^. (jjUlUuJ! ^XuU! jUi.j £-lllj jL^aV! 4-^jjuJ! ^9j^ Jj 


iVLiLuJ! ^ajJ! 4 -j^jj! jlLudV ^j^jj-ii Uijj ^li jjjlalJ! j JjUuI! ^i ViUal!j ^uudLudVl ciiijll jLulLud! cijjji ; ^lijjl! 4uUiL<J! 

4(Jj^a!jlill ^lc Cj-lcLud 4-i^jLiJ !j 4 AlI-J! S-jC-LmAl! _(J>i3l 1! jJjud lIIjVj^ jijjij ^ULul! jJiLua tV><u<u^a^ UJJjLl 4-Uk 

(jA L-ij ^^Jl !U Uijj ^li (jl -jju ^SjLV! (jjji .^fJI CjUIac-j djUa-jl jj^jI (Jj^. [1J (jUL jaI! l jjjjli ulli£j ujjjLII! 
jlj^dludU SjIjV! (j4ji ^il .^iU! C* lljUc J C* lUVU jJjlali (jUua ^i (JaxI! j (jUL j>U! £Ja^- ^J^uudli ^jaJ C jij^a jjl! 

!j^ Vq i j! j^j ^ijU (J^judj (jjjuUlLudj ^j!j <^il£ (J^judl Ujljilud!j BIM ^J^Ljlj (jUuJal 4-jii.U C*lUjjV' ^lj^-j 
^jjl! jjj^al! (jLJ (Jj9jjuua 11 ! j^uuud ^cijUi-iL ^j-jilil (JLtii! -ii^.jll (Jjjjudl! jA ^jjI! (jU Ic.Uj9!j .Sjj^J! ^UlLc ciiUajjudjj ^UUu 

.S-jj-isJ! djlj-iil! (Jj^. (JjLlUuU! ^2L<ul 1! jUL.j ^i ^.-iil!j 4-^jUl! ^ij^ ^j cijUa^iLLl!j 


..Vj^ill VjI^j 
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.^nil ^juSiij uc>^il ^jLaul! A^uuo ^2 /Ll u^j) Onlooker j Cy* cjVt 

- ^nl! lHjIjuS ^jaj (jjjiJ! uju^li Sjjj^ <Kjoui j j ^ic- jliAj±i jLlJviU! jUIa ,ax Iujju jUIa j>a jjc. 1 ^ j 
cjIjUjV! &u^A j!j£U!j 3 ±u 3 ! ^Ac- Sj^iilj j^.j j^ac> - ^jji! ^jJai 4 ^jj 1 ! u.iLau ^j ^u!jj uj!jj ^Ac- Sj^ii! 

.jaJjli JjLaw-Jlj 

; jjjillk^ jjILuo^ ^LVuAj jjl^iv^ll jiil^i <jji.! S^>Ljj ^jiii 


_ ) JjuifJ! 




# 

fUI (JU.VI J) t>Vl o- 


1 

oJ^Vl cJL •\.^"' 1 

6 _ilji]| jkj Alijj 

2 

4 \ J L*n 4U^jj| jLuj! ^ lOVl 

UqLUI ajj]! 4 j-Njil jjjuj' ^^lc. Jj]j jia. jj V 

3 

Jiiilill Jj^_a. j* e-jr^ CjVIJ^ ajl jc. <Sj! tiiljAJ 

^uj]| Juiii j j^. cJ4 _i1l.Ia]I diVL^aiiV! ^^ic. <Jj]j Ja. jj V 

4 

jjiliSI jXJjuj jliS UjLuj dijc.i (Jj<«JI juujj jjjLslaI! 

jjjjlUI Jc. lg‘4 Li ^jjuj jjj Ujjjki 4g a\\*'\ fi jjjIsla]! 

5 

6 

(uJiUkla^!) LajtLUl J;i*j i^ c ' LL 

JjjLa^JI Jjujj (^g-SC" ^JSuujI j aLI 

<3j*_a]| j* jl ^ aII ~ Jq'i ^Jc, (_Jj]j J^jJ 

<ij*_A]| /cjI^-a]! ^jjflj (^gic. (JLi V 

7 



8 




# 

£.ljja)\n (^g-Sc. 4 _ajU]! ^coaljj]! dlljj! ^l^ajijuj! Luiaj! 

^UUV! ^3-Sc. Lulfl]! 0x»!jj]! diljj! ^U^i..'! 

1 

k | ^ k t>o\\ k*k^ ^ 

CjUoaUaaii.V! Lu»Ui ^ULoj ^'AalijujU Ula.!^ jjLtJJ ji jfLoJ 

^LlLiV! 4uajli]! 

2 

l £ k 1 \ | 1 i^qW ^ Llr^ 

200 jjUu J4 j£ ^aUJ jjjLla jiV! (^gic. jiau ji j^»J 

jVj^ jjL>a 

3 

1 ^ ^ iaqW k* | ^ 

^ -v . ^.11 cA Wo\t ^3 a jia. Aj^] 

4 



5 


l**^jV* CLLujUC J.^Vunll 4 'ijl Q^X 



^aJjil jx^al CLLujUC ^LVuaL jjIlJVLU! ^JjLLo 2 (Jj^A^ 
^ jjJajjl jc- LoLoj i qL-v ^ ^j^-La Sjual! !i! 

jAJ IAjLlJ Jj£! ^juUaJ^i SjJujlfA jiii! Jj 3 ^aJjl! SjU3 ^JUdSLlxi J^-L JuG Jj£! ILa JjuL ^jfiLud 

l^jjil jx j*a 1 

jj£ii t^jjl! Sjuia 


^jjjoui ^ajLudli c^) (Jjs La 4L^.jua cj^ JULi^L “ckljuall" J J^lj^ Lj *Xi J\ L^L^. (i3UA ;8 4 ^'^'l cIlUj Lo£ 
^juV! ^i! ^jjL^j j! Jjj^ajiL jjajj j ( 4 jjjL*itl Cjljikl! jjo£c> ^ic-^ Ljjjj Cjljjjiu J^!j^i! &u& Jj^j _J^I^IL 
jj^aixi! ^Ac- <JJJ^1! ^cuiljjl! jjjkii aI^uuj a ,jjuuj JjV! ^jji! Sjus 4L^.jua l> *iLuaj us 4 ji jjjxj 6 JLa /i^L^i! 
AiiLi! ^aJjil 4A^.j>a tljfi.! /iJAxlL CljLuaLuallk! ji jLu j^J 4 ^L\^\t j^L LoAic- LjjLi! ^aJjil 4-l^.j^i JxuOJ .^^Li! j! 

SajLo Aj^^LI! J^IjJ! ^Ljaj^ /iuujLJAi! cjLuauu^kjitj 4 ^ n^\t j^j ^oaLo j^j 4ulLlL! u^L L^aIc- l^ji! Jj^^j 

jjLljI! tiiii^j j^! ^LfJ AjjILoj JjLL 4JLl9 u*uj\ lg, *^\j Ja*J! (Jjj^j L^JvlL! cj!ju£J ^juV! u^A! uju^li 

. .^j! jLfJL ^-L&ujVI j! 
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jjj-Ai” ^tc* jjjaxjjj 6^^-lc.VI ^ jLLLI ^IjjSII J^Ij^ j>i <iij ^Ac* c*uj\ ^jII djLJiiAll 

Aj^jjaJjll (jjillJ -Aj^/U j^U L QJ^ lil . JjLuuAl ^^AliJJ jl ui£j ^uuo jl j-a Allla ^LjuiJ JjuiJ -^J^uU “^Jlll ^lc. 

Jjjuoc, ^.^LulI] j^u ^ ^jf^LlUI jl jjLl*suAI *l£ jjAAI jl L^jIjI (Jju* c_ijjxj ^jjjulUI (jj^j djLUnUlj 

^SA ^Ullj -ij.wlW L^ijiSaj j^u ^All m SIjVI” j* ^jj (^j - <^L^j j^Jj - <wL^j ^Ll ?£§l jlI ^jj j* ^jjII 

.[2] LjIjqS j j xj VL <J*h 


^l £ jxlaj 


(JjSI (JjLoj s-L^. j^] j tj j^VI L<> AC>1 u^>\l ja QjAxAI CllSjll j^*»»J -iLo Jj^j^a jl£j -la-W jjj] ^jjJajll ^ j^ 

jJjui^J AjIac” jC SjLjc CMM (j) .^-^jxiaJ ^Aj^iJ j&j 4j>^jj]| djtc>tu^a\l (Jj3 ja ^j^-LUl IAa ja 

^3 i **\* *■>»j -ii] _^jjjuIaII ^jiljJ Juijj] <Laj£-^Al jj^5Ll!a]| Sj-13 * jjjj] SLt£ jj^J jl Lg_La Jjx^aLUl “jLLVI 

djljAallj ^jjJajll ^-LoAjI j^j Vj^uj jj^VI j cL^jjjlL .[3 ] Aj£jj^VI ^li-AI Sjljj ^JLua] CjLujLu]| jLljl 

_(jjllj ^,^J 1 jl^ AjuoL^- Cj1j^lJJj]| Auuo-HA (Jj 3 (j^ LgiUaJ £JjuojJj jJjJallltj j^JjuJ c(CMMI) 


^j]| j (^- jjJajll CjLjJjuIA jl) AJjuAj^ <jLoC> (JJjud^J CjLjJjuUO JJi <Lc> j^^ ^ Aj-Wj ^Ac. (Jjuu ^ jjJai]| j CjI J-li]| JAJ 

(jL^cVl c-Llj £jjJajll AjIaC jjj Ai^jLJl (JailL CMM Lliaj]| _Sjjj£ AjjL^j ^alla (jjljkjj (jjJiilL] ^uuui 

U-flj]l£j]| (jlaik ^WXJ t(ROI) jLuluiVI Cjl^jtcJ 4 -I^.LjVI SijJ ^l J^jJ 0JuIaj]| ^ALj ^ljWlLuol jl i£LlJj _J4] 

,[6]j [5] ^jLuj]| -Ixj -WjLII L-JJJJlII j 


l$Jj£ CjLLLjVI 1 g.qjjAVl ^aJJ Vj CjL^-jjj]| A-C>1 U-o\ jAK^ “4j\x^Vl“(CM M ) jLlaVI JJajjVi 4j\jC> jj 

ja ^C> j]| ^Ac> .[7] ^jjjuuAl SL^ SjjJ (J^ 4-UlHua (U^lj^ (JLj V Lg-^-jJuIaJ CjLjJjuuij QjjjlAl <LuiLuo AjjJaS ^lLuV 
UjiLuj jaj -Wjj V 4 -ijjjuaj]!j s.LAI A-c>Lu^a ^Ac> j£jli ^lAIj - AjuujIj jj^- ^Ac> ^Ata j - (Jj]a jqc> lJLa jl 

jjjuuAl Stl^. SjjJ (J^.1 ja ^Ac> LjJjL jl UjLajLuij]|J 6(jJJC>^t]| 4-ljijj]| (J^.1 jua (jAjJaJJ Lu t^lAl ^Ac> AiuLaJ j^aJ 
Llli Lu) (jjjlajl] AAjUIIj <wL<AI jjJajll ^ALu jjiLI ui jju AuoLall LjIILAI ^i _ _. jVl ^AI La uiajlil ui jju 

>b .^Lj&!AA IjjIL Ajj-WJjuj jUIj ^aJlll 0jJaj] Jjuija 6 jL (NBIMS (J 0 (Jf^Al 


jjLa^LLI j jjU-aJI 

[1] “Education is about learning for oneself, and training is about learning for the 
sake of someone else” as beautifully summarised by Dr. Megan Squire after ana- 
lysing this Monthly Review article. 

[2] The full quality axiom dictates that “what cannot be defined, cannot be meas- 
ured; what cannot be measured cannot be improved, and what cannot be im- 
proved will eventually deteriorate” (Dr. Daniel Meade, bettermanagement.com) 

[3] Hutchinson, A., & Finnemore, M. (1999). Standardized process improvement 
for construction enterprises. Total Quality Management, 10, 576-583. 

[4] Lockamy III, A., & McCormack, K. (2004). The development of a supply chain 
management process maturity model using the concepts of business process 

















orientation. Supply Chain Management: An International Journal, 9(4), 272-278. 

[5] Jaco, R. (2004). Developing an IS/ICT management capability maturity frame- 
work, Proceedings of the 2004 annual research conference of the South African in- 
stitute of computer scientists and information technologists on IT research in devel- 
oping countries. Stellenbosch, Western Cape, South Africa: South African Institute 
for Computer Scientists and Information Technologists. 

[6] Paulk, M. C., Weber, C. V., Garcia, S. M., Chrissis, M. B., & Bush, M. (1993). Key 
Practices of the Capability Maturity Model - Version 1.1 (Technical Report): Software 
Engineering Institute, Carnegie Mellon University. 

[7] Sarshar, M., Haigh, R., Finnemore, M., Aouad, G., Barrett, P, Baldry, D., et al. 
(2000). SPICE: a business process diagnostics tool for construction projects. Engi- 
neering Construction & Architectural Management, 7(3), 241-250. 


_(_)_jii]ajuil t^JjjaaJI jllui jLaXjO ^'1'j (jall ^2 (-JjjoiLaJI ~I , ,.l ^2 jjJui^Lo (_£jLall ) A ^ j' 

_(__)jj^Lja jL^jJjVI ^c-aljJ SjjJ. ~j j'j.jjj 


http:// www.bim think space.com/2009/06/bim-episode-11-the-differenc e-be- 

tween-bim-capa bilitv-an d-bi m-m atu ritv.htm l 
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ni mi tn iiilj roi e 
i ic mii lrn [Fi c~ [i[ 

[i «1 s m is m s iii f- 
II n | pmiifi m d pi 

|P W || p||| [i |i| p 




UIU. 4-ULUl jjJaill ^LLu jia*J jUjL (JjoSIjI L_fl jjuo 4 1 1 Aii^Jl ^aJjll ^ jx«Vlj ^JjSl SjAi (JAJ 4^1^11 (jjjill ^j-Uj AxJ 

C-UJJJ <1 jl^aj (JUUI li& ^9 (JxaSL ^ljSVI j (JJ^VI L> * ^ ^SvUl 4 Tq<w Ui (jl jA tilli (jA Axuaail j ■ [1 ](jJjjajjj <LUil j 

^ajjll SpLi£ <SjA*j jl &jLucI (j£^j (jiSl l_jjuLLaJI ^UVI (jJdLi ^Lj-u ^-lc ^-3a^j 

AJ V cAjUjjVI L Jj ^JUJjud SjLj L_flJJUJ UjLudJudjU j (J^JlSI Jjj^ (Jj9 (JA ^jjSI CLjUjjLj C1jjI£ lij ? IaA liLU 

CliLiiijLI (jli (jjdUill jjJ 3 jl^SU SjL^uj - Uiii (jA ^aVI - i U JxUl jjjLuo ^l Jj| j^>»jj 4ijtL<i t CjUnlajil ^AA jjjLj 9 (jA 

L Q ^ j tCljLL^uud j jjjLl^ JJ'Aj j** A > J^Ll j CLU ■A*J| (JJjud^J ^9 L^J (JJdLuol V” L> *ALa* 1' CllLoAk jl pljjilJ aJAjlu^ 


Llil ^aUli ^-lill 

^J ^kjJl CljUli£ ^-9 (JC> AjxJj (J^Jjaua (JSjydJ CljLuUuJ jxJI &A& <._fljLjJ ^Jj £.^La*Jl 

_Li.jUUl ^aJjil 4-^j^ (J>a AjiiiUl ^kJjil LuUjjki ^JjVJ 4u^aj^ai*L<a SUV AEOO 'LcJ, (jL jj^jll (j^LudJ V £.^uud LL^ 4ij 

[LJL] J idjULill fiAA Ajili Ajij^ [UL ]jjdLi Sbl jj^j (jl l_j^j ^^jil ^jjII “(jjdJjlLa” [Vjl] jA IjLK IjJ^ill L . ilio n La 
^LI (jjxjdVi jl / j ^j^juLaII ^i *l£Jjiil jLlkV l.g.jL jLLc-VIj Lgj <3 j^iLj^j jJdLill ^uLj ^Jc 4iLL^<JI AjL^ 

3jVI Jljjudll (JA jjJu^a s-j^ (JjLiJ L_fljjud 3 jLaJI ^-jJaSl lAAj _^a-Jjil 

^jJaj (jA VAj - ^Jjudlioj SAj^j>o *Ll jjdLi SLl (jC- dl^jll (jA (jj£L Ajjudlia (jjdJjlij AjA^j ^9 ^JjVI SjL^'l Jjajjj 

(^jjkiii 4-Llij Sjj^.jLI djlj^VI j^* j ^Jc ^jujjud SjJij (^5^ Ljc.j ;Li _L^jic. (jjjud^jll ^li ja j - jix^ail Saja^ SaUj 

jUaiiii <Liiii jjjajii cijIj^ij ^LLu 


jjjulLI (3^ji jl 4 ^Sv^ jjjia (jc. 1 g jjiau J^LJ ^-lill ^LVI jJjud^Ii djLjiud^ (jA 4.C j^^ ^ Jj^a jA A ” ^Lj>U 

>Lj| ^ Jji9 JAC Jai9 j£i U-fljjud j£ij 1 IILjj <LUl CIjL 4u^uJaLil - oLoiSl (j^ AjAxJI diliA j 
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1 

COBIT, Control Objects for Enformatiori and related Technology — Information Systerr 
and Control Association (ISACA’) and the IT Governance Institute flTGI) - wefotink 

2 

CMML Capability Maturity Model Integration - Software Engineering Institute/ CarnegiE 

- webtink. 

3 

CSCMM : Construction Supply Chain Maturlty Model - Vaidyanathan & Howelt (2007) [ 

4 

l-CMM : Interactive Capability Maturity Model developed as part of the National BIM S1 
(NBIMS) Version 1 Part 1 - a project of the NationaE Institute for Building Sciences (NIBS) 
buildinoSMARTalliance™ - wefotink. 

5 

Indiana Universitv BIM Profieiencv Matrix - webtink (MS Excel File) 

6 

Knowledge Retention Maturity Leveis - Arif : Egbu r Alom and Khalfan (2009) [4] 

7 

LESAT : Lean Enterprise Self-Assessment Tool - Lean Aerospace Initiative (LAI) at the 

Massachusetts Institute of Technoloov (MIT> - wefotink 

8 

P3M3 : Portfolio, Programme and Project Management Maturity Model — Office of 

Government Gommerce (UK) - webtink 

9 

P-CMIM® People Capability Maturity Modell v2 — Software Engineering Institute / Garm 

Melon - weblink 

10 

(PM) 2 , Project Management Process Maturity Model - Kwak & Ibbs (2002) [5] 

11 

SPICE, Standardised Process Improvement for Construction Enterprises - Research 
Centre for the Built and Human Environment, University of Salford — Hutchinson & Finner 
(1999) [6] 

12 

Supply Chain Management Process Maturity Model and Buslness Process Orientati 

(BPO) maturity model - Lockamy Itl & McCormack (2004) [7] 




j^]j (^j^VI ^LLull l*]L&) Aljjjulillj £.Lj]| 4x-Lj^aJ 4.L^a dj li f< ^jjJajll ^ALoj” (JJjuj La (J^ 

NBIMS “BIM 'jLj-^j I-COMMand ^ cjJ^ Jc. s ja£]| ciijg-Ll jVl Jaaa j^jjl 

l-CMM SIaI JaSS jjajjM.j L-Sjjojj i jVI IAia. I gAjJjJ ^aJJ ,. j uLjAjI Ajl-oL^. Ajg ■n. -n ALa _ | e<ila^]| A3ji^a-a 

■oUaI 


National BIM Standard-United States® (NBIMS J liaia 0jJajll A j^ j ^ ^^lc. £J jui jj£ jj 
ciilijj*j” j^jj (NBIMS) ™ aj^j^Vi s^IaIi ciiijVjii ^jjii jii ^^jujLiii jajJi i^jj*aii ^ 1-ijj l jco 

a_ ^jj^j ^£J ... AjjujL^II cIjLlja^jj cIjVV^ ^I^i^jjujL ^LoL^JI J^xil cIjLLjuj ciiLijLuLI (JjLj ^LL S*i ^ja 

^aJjSj] jJ^.)Vuj^\I” (J (CMM) LjIj^SJI guJaj ^AjaJ ^JJSJ 1 £j^Jl “ 1 ^J^L^I ^uudjll .NBIM ^0^LjJ 

0jJaj]| 4_^ jJ ^U] j a b b L_JjUa^]| ^J^]l jJjoia]! L—ijlJaj l oiL j| 4 \ x ^aJ^ AJjudLuj JjJa ^Ac- 4j jL^jll CllLuj jLla]| 

■[9]” ^uuoLa]! ^LLI djLajL^ j^j L^JLilaj ^j^I 

10 (JjjLj (aoi) ^llaVI cijVL^ 11 ciuL Jj-i^. jA JjVl .” CMM NBIMS l>* jljl^al 

L_JJjjjII JAxIL jAj i(l-CMM) ^uJajll jaj] A-iic.lij]| djlj^ill jA ^L]!J .(1 (J^Ldll) ^cuJajil SjLj (J- 0 djLjLaui 

(AOI) (J^LLa 4_kij 4 j^jjj]| L-LiLjjj CIjjL Jj^. (_jJjluI Jc L Q*W j^^ll J^| i- ** ^ L ■' 2 '' A 
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g rW i II 

Maturity Level 

>A 

v>ic 

OULuJI 

B 

ojq^ 4 j^j 
oUrJI 

c 

gf jlg^UI 
r^l 111 n\ll 

G 

jiixjJiojb! 

D 

^oaJI aiijjia 

F 

/ ClldqjUI 

Oj 1 —. ' 1'.. 1 \ll 

£ 

cUijjJa 

fOJlluijJI 

H 

OLogisioJI 

Q 1 kv 1KA1II 

/ 

ojjiiiJI 

OjJliioJI 

J 

dinKr.(. 

OLoglstoJI 

K 

/ djLSU3\qAi\ 

ajjjiuJI roDa 

1 

CuljLu 

<Xt JjLO 

jU ^j-jj Sjjj 
il«SL 

f^J- Jj-> ^ 

<>l£JL 

SjIj^ ULIi 

L^jljj Luli LjbjL 
a.l£« l^l-J_, 

oLjuuu^l jJaft^ 
l^-ft-L0->]i jlftU 4_|Jjj 

^j/ju.lyJJ 
^J>ljJl jvA^auJJ 

-^IjuUl* 

UJ-4J 

Sjji 

Ll£d> JX>»0 Jji 

4uifju^L0 J>_^j'V 

ijiily. jjfy'i 

2 

iLjc." 

juw-^uJlj Luia>.lJ 1 

Lii j>Ij jjj 
J-.LSJU f>C ju 

SjljJ r>> aj SJljjl 

j JuaJJ 4-k.Ua.t (jjL 

Culo^JLxil ^0J> 

4uL>juj‘VI jJaft.o 

L^-ftj.o>:; jl_ft-o ijjjj 

5 J-l>j 4JaAj 

JjJ>uj J-aljlU 

^L>fjJl j»uua.oJJ 

Jii ^LS 

^r^/j 

^yjljj ^yjbL JjJL»U 

4-iiljLUXo J>jl»' 

* 0 1^1 ff Ajiil y 

3 

CuULu jail? 
4-juu->^ 

/ J.U...M.II iiLol 
jljL.'il 

Lu^> 

Ojljl ^y&Lo wJljjj 
J-}I>Jj j-uA.ll 1 

OjA^>JI uu-J 1 

Jj*l) SjjJb jj h 

L^lU^Jjlll ^»J». J 

CjLLjJI OjLftjy-jl (Jjia 

(BIM>^ ciu-J 
4 aJu>o J15L5I j (^SJ 

4f>.u«Jl ^ft-o j-alja 

^ <yL l»j 

ji.ijji ^j-oli 

jti jU.1' JUS (CAD)JJ 

***** 03 r ^ ^ 

Lyl£» JJJ*»« 

— 5jjJ>u0 4-^lj-SCO 

4ui>ljJl cdUIjaU 

3jjJ>uo 4 _iA9Ijj 

4 

^JI 4iLs>| cjULu 
cjLjJao 

/ Jjj-jjjl jjuojj 
jIjlo^I 

laSi jjjjJ 

Ljs 

jiiSJI Sjljl f>4 i. iJljjJ 

s^WjS-Hi Siiaiij 

J-o^JJ JjJaJl jjswu 

Ul>UyUil J 

3jjJ_>o 4 jL>.u«»I 

3 j 2 y-o cjUyjJ.1 J5 
(BIM)JI j 

4SjuuJI £0 (j-al^J 

^ J»lS J-»lyij 

^L^IjJl jua.aal 1 

jU.1I ^uj (CAD>JU 

£, Ljl<L jjj»-» 
juLyuj jJjtio 

JJJ^ 

— 4-UIS 4u3lJua-o 

4oJ>ljJI cdUIjaJJ 

CjL_)JjwJJ JlSjjl OJjJjkwa 
4jjl_»oJ 1 ol.)> 0__yJ 1 <jJJ 
Sj»b»JI 

5 

^JI 4iLal CjLLu 

/ JU-LuJ 1 JjA-SUU 

ia->ia>rJJ ^>y>“ J>^4 

j-uAjJ 1 OjIjI Jajjsu 

J—Jl 

CjLj1*1I £»L> J 

3 jBylo CjU^Lftil JS 

(BIM)JI j 

ft-0 JjJl>w 0 jLaul 

jU.1i yus (CAD>iJ 
»j.U. fS US ,/j 

P L«ls^ jj^. 

4UjJA0 CjUjJjco 

— SjjJl>» 0 4oilj-oo 

4-J3-I jJ 1 LxUljiJJ 
^jljjlj 

CdUjLxoL JIajjI ^wa3l 
4 ->jL>oJ| C1>U>w0jjJ| (juu 

5jjbL>JI 

6 

<^Ji ^>-»! 

Sjjou cLjtw 

ii^ r 

jjj->u JjALj 4iU»l 

ja-Jx>uLlJ jxf J 

jj-yuJl 0jljj 4-Juli 

JuxJJiLjii <JjJ 9 
CL>U^iftil Jii-> j 

JS 4ioL5 4 jL>.ujI 
j 5 j3^1o CjU^jJI 
(BIM)JI 

£, J.IS JLaJl 
i<Lui l^LjL. 
oJyb^l 

jLJ' 

jU.1I ^US (CAD)JJ 

J', 

Lil<L JJ^. 
cuLy^o jjjLiji 

J-^ 

— 4-ULS 4-til J-UX0 

U>IjJI oUIjaU 
ixvjliJlj 

cLyjUJ jji^ Jisjji 
6« 

5jAl_>Jl 4 _>jL>jJI 

7 

Jl iiLo] cnULu 

l fl.aK.ui CjU^Jju 

'^rr 

J.;».'V'i jjuojj' 
<jUo j 

<Jj*^JJ J>y» |*»j 
dUjS'lJlj 


J-JI 

v^Lyjji iii> 3 

4lol5 IjL>:lJ 
Luij (BIM)JI 

^ft-0 Jul5 jLaul 
dujaJ^ll 4SL».w 
^i-UI (VL-allj 

- jU-il Jtw 

4_iSj CjLxo^—<J 

j.lki <> 

4uiljA> cdLjLw 

(jujJjJ>uo 4uiljuuxo 

3jjjl>uo cdUIj>JuuI 
calui Jui (>o CjU_^UoJJ 
4aA3l^aU 4-cLUaJl (j-»—»1 

8 

^l iiLi] diULj 
"iJLlS juL_jU 

**yr 

4uJL CjLLu 4iLj>J 

JjjLSuJJ |l£J 
LlijS^lj 

Sjb] fypu jUxi 

J**^ 1 
iiy.^1 l-u-JI 

J«JI<3jL JS 
CuUyjJl JaA> y 

^y 1 ) J 3 - 15 

i> (j 1 ^ 1 

(BIMyJi 

ilaja — i»lio 

- jU-il ^Wi 
</'j 

(.Uai <> L_y» 

4a3ljft> CjUjLu 

L Uy JjjSL 

J 4uj-a>.o C1 )L>Lilo 
( jaaUlS 4uiljiuxo 

4ft—»^o CjU 1 J>1—»1 

CjUi Ju3 (jo CaUy^oJJ 
4uA3f^aU 4-gLUaJ 1 jxu-» 1 

9 

iij«ll Sjlj] 
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,*J j-Jl 

[1] The term ‘model’ in this post denotes ‘knowledge models’ not ‘object-based 
models’ as typically associated with BIM. 

[2] BIM Competencies are the generic abilities that teams and organizations 
need to acquire as they adopt and improve upon their BIM technologies, pro- 
cesses and policies. These competencies include technical (e.g. exchanging 
model data) and non-technical abilities (e.g. virtual team management) but all are 
important to move from Pre-BIM to IPD through a systematic and measurable 
approach. BIM Competencies are grouped in sets which are employed to estab- 
lish either Capability or Maturity benchmarks. I’ll discuss BIM Competencies in a 
future post. 

[3] Vaidyanathan, K., & Howell, G. (2007). Construction Supply Chain Maturi- 
ty Model - Conceptual Framework, International Group For Lean Construction 
(IGLC-15). Michigan, USA. 

[4] Arif, M., Egbu, C., Alom, O., & Khalfan, M. M. A. (2009). Measuring knowledge 
retention: a case study of a construction consultancy in the UAE. Engineering, 
Construction and Architectural Management, 16(1), 92-108. 

[5] Kwak, Y. H., & Ibbs, W. C. (2002). Project Management Process Maturity 
(PM)2 Model. ASCE, Journal of Management in Engineering, 18(3), 150-155. 

[6] Hutchinson, A., & Finnemore, M. (1999). Standardized process improvement 
for construction enterprises. Total Quality Management, 10, 576-583. 
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management process maturity model using the concepts of business process orien- 
tation. Supply Chain Management: An International Journal, 9(4), 272-278. 

[8] Indiana University BIM Proficiency Matrix includes 8 categories measured 
against 4 maturity/proficiency levels. The matrix appears to focus on the accura- 
cy and richness of the digital model (as an end-product) and has little focus on the 
process of creating that model. More information is available at http://bit.ly/iuBIM. 
Thank you to Dr. Umit Isikdag (University of Salford - UK) for bringing this effort to 
my attention. 

[9] NIST. (2007). National Building Information Modeling Standard - Version 1.0 
- Part 1: Overview, principles and Methodologies: National Institute of Building 
Sciences (Page 75). 

[10] Same as above - Page 72 

[11 ]l will be reviewing the NBIMS CMM and l-CMM in more detail as part of my up- 
coming chapter ‘BIM Maturity Matrix’ in the Handbook of Research on Building Infor- 
mation Modeling and Construction Informatics: Concepts and Technologies (http://bit. 
ly/BIMhandbook). 

[12] See AECbytes Viewpoint #33 (December 6, 2007), http://bit.ly/AECbytes1 . 

[13] Suermann, P. C., Issa, R. R. A., & McCuen, T. L. (2008). Validation of the 
U.S. National Building Information Modeling Standard Interactive Capabili- 
ty Maturity Model 12th InternationalConference on Computing In Civiland 
Building Engineering, October 16-18. Beijing, China. 

[14] NIST. (2007). National Building Information Modeling Standard - Ver- 
sion 1.0 - Part 1: Overview, principles and Methodologies: National Insti- 
tute of Building Sciences (Page 80). 




[15]Same as endnote 10. 






CjL-.wT 1 ^ijjj ^LlII s-Uj! <^i _^]Ll1I ^k jAill AiljJ <^i Txil^ll Sjill jAaII jm.1 

2-JjjjJl ejjuil T-^jjj jjjJSjJI jV jI^juoJJ ^JjjJ sjjuj l_JJjuoJ Uua 4, nxja j£Lal ^9 j£jjj jjjIjII j>a -IjjaIIj 
AjUJjuo S^LjJ ^l (JJjJ L^a 6 L>0^ tg.jlc Lc Ajj^jII AjjjII jIjjc.VI ^ LkVl ^ tJpaLLoll ^iL 

^aJ^ij ^LlII £.Uj! £J^ <^i J^all <juoIjJ -Hc. ^^uujjjjll ^g.wTl (JjAJJ .CjIjLslJjVIJ ^jl jd\ C^J^tgJjull ^i 

^^-aILlII L_flJJxuaj]|j AjaILslII 4uui3LLo]| jIjjC-VI ^9 jJjLiluiA]| j jjjIUJI jjilalj*U (Jx>a^l 

B L_l%UUdl! Aj^lij <U.jJ J 



AAjUdLuJ J& Loj! 4^uujLluj ^jjj LjujI ji ajLjjuj jjj] (Smart Cities) ^^i j^]i ^ikj^a 

CjLajLuoll L^jlJj^j Aj^ill j^ol! ^a-lkjjuJ J ILa _ L-lilu^. ^LlI! *WlJj CjL cJ^tc j jjiw £jJajl (JjLJl 
(JjJaSl AjjuJ*ua Ajjj jj3jJ £a AjxjjU! JjI jxaAl Jai^.j 4 jLiuunll 4 qK*i -Wll Ajj^jII A-j 3I CjVL^a ^ 

CjLajLuoll CjLj^. jl j^J jJjIaJ ^aJ - Aj^uuall AjIc-j]|j ^ jI£jujVLcJ^I t^jS LoJ “ L> ‘Llc>l Lq\1 l oVW^ ^jKm" 

UJJCJ C_fljuua]|j dLiaIIj TiL3a]| SjL! CjIc-LLs Lgj]jj jj£l ^Juuajl LgJ 
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1 Paul Doherty, President & CEO, The Digit Group, Inc., http://www.thedig- 
itgroupinc.com/ 
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BIM is the future of project information 
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Respondents aware of and currently using BIM 
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. ^kJjJI jLa-a 


http://womeninbim.net 
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wmmmx 


Jji) f j^l\ - L*ssi\jW ^aUjj Uh laflLuAt uH^uJIj J^aJt 


JU^C-V) jL^jj ia jjJaU JjoAjujJ ^Aj ^U^j £Ja^A 1 ^^uJaj^ftj j^ft JaSLuo L VLjd ^UjV J^tl) (jJj3 Ll jAI jJJ (jJjudjlil U)j 

4 ^ jjAxil L&LAj^aJ >il 4 A^j>AI A » llla i oV^ j ^uUjj]! j^ftl j) (JaLljI) ^3 j«*aLi L_JjLuji j jJjudAi^ ^A' jjj 

^J AIjLuj UjUaixk^ ^ jLoJC .1 UIIjA (j) ^l 4 jj)*1j (J^ C.** 1j3jj]| 0 -ftUjJ > ^aJJ <Ld£L cJ>«J) jl£ )\) La Uj-s L ftVl'Nj 

,i£jJjV) 0 -ftUjj ^3 LkjL^jj 

4jI ^ jLUc.) jjJ ^jIULV! ^lAju^aj]) <U.j>a U)A )Ali U_fl jjuj (jLftC-VI (j) jljJC-lj ^jjJaJ-D (JjlllJ LjC-L JL^ AjI ^ic. 

|^Aj Lo£ (J^l j^ft S-lC- ^j Sjjill dLa ^auudAj ljjC-J ILa ^^Ac- j 4 AjJjAjj]) LtlL3aUi*UL ^ftjudJ La ^ij Vjx^aj AljLud ujlAaU^ft 

Conceptual Design / Schematic Design cP'4?Vi .1 

Design Development .2 

Final Design JL^' .3 

jUjVI j»JAufljii; JjVi jJt 

dlljLujiuiVI f.1 JJJjl■'!J (_sl JaVI (j-a (Ja.Aj jjJ duajjll 0 aU^)J ^gk (JLaC-VI jUjU ^jLaxJI A^)ijj La Ullc. Igja j 

AjIajII ALa AiJl (jjjmjjll jLajJal ^LoiS’:; I 4_iU j-a o jjc p~a dl^LuiljJI (jJa*Jj A j^iU]) 

LlA3jU]| J j^j]| cJA^ Ujlc! ji]| (jiaxjl JaSLudl! L Aiud]) ^aJjQj^aJJ ^a j3J (j! U^-jUl ^3 (JjLftJuil (Jjjlc* ^Ac- (jj£jj 

a ^jl xua ^ij ^L^J ^j]) (^j^VI J^LftV' (jlaxJj AjjudJJ^j]) 

(JjLftJuil ^auudk]) (jJJ jjJjudjlAl (jjud^JjudJ <jJ-3 Ailjia! ^J^ft^k (jJJ AjIaA) -iLa (jjLtil! jA ^jjjutft (jl ^UJ (_io!jC >1 (j>a jVj 

; jjaVI &A& (J^J (J^J'AI ^Ludjj ^3 ^aA) (Jj 3 jj^ftl S^C ^3 UiiA^ift j jj£J V1 ^jui3j 

(jl Ai£jj -Ijjj (ji]l j^jll ^Ac- ^A^Ia* j l Ajj^j]) ^jLa^j Cjl^luJaV! Jl£ji) U)Lj U^jUl ai& ^3 (JjLftxUl jLlij b ^ 

jjd.vtg,^ ^Li^j Lajjj 4 ^iAj^aj]) j^c (jA aA^.j^ ji.) ^ja. LOD 100 ls ji^ (Fsmiliss) jj^aLUl &A& j^jj 
< l^.j>i ^j^ LOD 300 c^j c^^) lSj 1 ^ cj-^l^^) J^j-AI c^ jj^LUI (jj^j j) u5jjI£j^jjj^IV) 

:jjk sljjJ) ji£aV) c> jii ui3i3 j .(Final Design) 

lLuV) 4 jj!U jj£j Ujjj Coarse cJ^-^LAj]) £uJaJ > 2D -UuVl UjLj jAii Ujjju jj^aLait (jjLftxUl Ludjj J (1 
con- J) *tALjaV UlljKj^jJjiiV) jjd.Vlg.jft jj^aUxi) JlUj j) Aj]c ^iLai) dLa (>J 6 Fine Jj^-^Uli) ^x-Iaj ^3 

.LOD 300 c 5 ji^' ^j l^> Fine ^j]) > l?j^' J^l^ y j nectors 

(juUi^ft Lidjj Lujj 4 iaAs 2D -^LuV) A-jj^ L^ji^^^i) J^jJ) (> i^ft-iiijud>i) Families j^^Ux]) J*^j j) j) (l_j 
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M3p- cJt ^-iklLudJ <JLaJl j 4 ^j\\ (JjjuotqSSU 3D ^UuVl Ajj^xU 4-gjLuLa jj^alic L^Sjl^j^ jjj£JVI 

Patch Copy sbSfl ^l^i^l cuaj 4 UUV!j (UjUuuU! Jj^j>JI jjj jj^LlUI oU* JUjjI ux, pjng 

Face ^JaxUU aJojjj^ e i Ceiling Based ^ vuuu aJ^jjj^ jj^Iuj ujjI£ Uj j^Uxii ^uui 444 .2 

<j j^aiiJi jjjj^Ji jx^aUxli ^Il^jjuoU ^jjUwt^Ji Ilj ui j^ jj^ JjVI ^jJi ^iLijjuoi j£^js 4 Based 
jjjju^q Ilj Ui Uai 4 uiijt^j^ jjj^Ivi j^atiJl Jj^ j>Jl <4) igJtijji Ak. Face Based <41 Ujiiis Jj^iiii lV^ 
uiijuJi (jjioiA 4 i^jjaj a! ^ 5 -LoJj 4 ^ Face Based Ji 4 u 42 u' v ^4 t^i ^Vu ^u 444^u4^V' 

m Aj j^atiJi u_kLJi ^i Link -LUjjI l \\^\ Jij^.vi l_Jc.i <4 L_JJ"V jgbUl (J jUlJuJl 

^JAualJl jjjjaj ; 4-Jtj]| 4 -SajjJI 


j^axj <J jlS ^Ijjuo (JjUijuJI JjJ j-<Jl <4 -U^LudSl uiijuJl AiUial j>a UiUu ^,g,Vl LS (JjUijuJI jj£J 4-I^.jaSI dLA Ajl^j £x& 


j| tiSjjl^lA jjj£JVI ^JuiS jj^atixSl A-ij £JjjJ t£jU 


_SJj£il] £ jU^>j 


UtjJal (JA UiLujl Uo£ USjjt^LQjjJ^lVI Jj^aUc 
iUc' AjI jj^ UiUi tc jti (jjUix^iSI l VUjjSI jjfU ji 


l vUjjSi 4^ (MEP Fixtures) j^aUxSi ^jjjiis ji.Vi jis -1^.1 jii uSjjI£j^ jjii£Jvi 4^' < 3 i.Lj Iljj <1^41 <4 

JJXJ jjJ ^UjSVI ^jJj (JUiC-VI jL^) jjxai S-^C 4^ (jtiliVI (Jjud^j SjLa^kSl ^9 ^LjSI (Jj 3 (j^ij ^ (JjUuuUl 

.-l4 


l qq 


l_j jLuoi lj^ jiiS uSjjI jjii£Jvi ^Uiv (Ceiling Views) ^uu* ^uuu (jjUuuUi j^v4' ^jU u' .1 

USjj1£j^ jjIiiSVI jjd.Vg.xa LAUjjJ L** n^k 4 Uu Uu3 AcUlaSl ^9 ^LUii lIIjjL^. ^aLC (jUuJaJ £J^Jl (JJJ (j-IajxSl 

. (By Linked View) V^UJI i> ^ U 


(jjUuuUI l iijudSI 4^ £jjjliSI AjjS ji L—Lud^ £jUliSU ^JJ (Jj LilijSI jjdij 4 uSjjt£j^jjli£JVI jj^alic AiLual ^lili Vi .2 

LljUU-IaVI £JjjJJ ^Uj^£Sl (jjd.Vg,.a Iljj JUaSI (JjU jj ^Sx^ jIjJVI £JJjIij ^jJjUaSI L^ Ujj^s ^-Uj (JjL^. £jUaj 


(JjUuuUl (jjiLUl L—Lauud AxJ L-iLudl! (^-Sc Djj^aUc £JjjJJ L Uj£liSl (JjjAI^ ^ ^ jL ^ali 4 (JjUuuUl C_iLUl 


4_l^uud Uu 


L^ l^kjud Uu lHjLuoLuojSI ^JjjJJ JjJ^Sl JJd.Vg.xd ^jL ^ali 4 jiajUu (ji UJJ-l^. -Uc txagXxd jJjudjIiSl ^Uj^iSlj 

£jjjlij l qjq^kSl jUliSl (jjj.V^,^ ^ jL ^li 4 UjUiajUu Lji Ujj^. Aic ^,xj jjjamSlj l gn^Slj ^Uj^lSlj (jjUuuUl LUl.qSxa 
j l ii^llSlj ^Uj^iS!j (jjUuuUI UjliLo l —juj uu ^jjjUaS! 1 ^ ^.LL^j <jj^i jj^aUc LjIj lIIjIjj^ 1£JIj LiljtcUuudS! 

i-^Aj 4 (JjU Vji A ^jJjudJjSlj (jJj^Sl 


<J^ ^ t_flLJij (MEP Fixtures) 6jj^aUc ^tijjl JajjJjud USj j! j jii£Jy l (jjd.v^,^ (jt^ lil .3 

Vi u iv v^ ^SI (^5^ A-ujjS!j (jjUuuUI uiLudSI UaUu ^4 jjV! Uu V) UlSi ^alij Vi (UUJU^! U^ L iLUI 

J-aVi^j ^ii^ (Edit Boundary) <Sjuuj ^j^j (Jj j^ SjjjUaS vi ^^u^j -U^Lud l (ji l iwj 
(Orphaned) c^j 4 ^^ju^Vl u^Uc Jj^i ^ L-jwij vj (Element ID) l^j*^' 4 ' u^? 

131 j 4 (JjUuuUl jjd.Vtg.^Sl (Jj 3 (j>a ^UjjV! U^*^ ^ic U-Ialiiilj tclijjl Ajus L^£j^iJ (JjUuudSl L VUjdSU L^JaUjj! Sjj^ 

ji-icVi lHjjI£ Ujj re-host cJ^ J^Lk j>i L-iUudSU ALaUiiji s^tcj (4-4 jx^ajc (jV 4^u*-^' ^4' u ^j Uaw 
(ja j^^^S re-host -^4u^' s^tcU ^jU Add-in l^u^ u^y^ ^jS^xSi ^ij^-j (4^ *^u^4 

.S^!j SjLai. ^4 (UU^! *^U^ ^-iUudSU jj^alixSl 

(jjd.V^,^ -4u^ Cj' ^!4' (JjtialS (JjUiJUiSl L_iLudSl ^lijjl Jj4 ^J^ 3 ^J^J 1 xUaji L_JjudLLaSl (j>a (JJ^j .4 

V 4^ u u'^ x ^' l cujUj^ u^ij 4 uj% ^-^j Reference Plane 4 ^ ujU^j &uj^Uc uSjji£j^jjii£SV! 

.^^uud (4jui ^iU ^4^ ^UjU^U! lHjIjjjxI^! 44 


L_iljJai (j^ J^-l L_^U^a (ji ji (JjLajuUI (jjd.Vtg.^Sl (Jj 3 (j^ LlIj^UUuSl jl^ ^jJjUaSI JaC j>a U-Iaji aL^.j4I 

^J^S LguudtixjlJ lIIjIjjjxjSI AjuLU (jAjJaJ (Ji*^ ^LloJ ^jJaj <4^ ^'^4' ^J^>SI (jlJ JjlijVt 4-^J UlSiS ^jJjuIaSI 
4-1^.ja jtiaV! lu^ ^3 jt^Vt (J^ (JjUjj UjCJ (4^U 6 (j'^ >a V' U^ LS^ Cj'-^ul UU^U u4^ (4 JudJ ^-ixi^S I 


.<isi (jiu <>ajiiSi AqS^kSi ^jjjUxJS ^ 41 - 4 ' 


a Ixdx^o 11 









































BIM Environmental Applications 


BIM Ji 4 mjj) (jjUjjJalil 

♦♦ *♦ * *♦ • 



Episode No. 1 - Thermal Mass 


Ajr,\p Jl AiSJl - 1 AilaJI 




3 jjL>u 0 Ainll 4 -iLL^a]l AjLVI ^ho^l ^JikJ ^Illl BIM 4 ji-&*J' CjlillLill j* ojliiujVI jLLj Ljlc jjJa< 1 uAjj j* JjVI AjLJl OJA 

CjLx ji-us LJJa. JA lj yJjVJ' J^.1 J-o Ajxal J Jj£l VL^o jijJ DJJjuJ Ljl jLi. Jl 4*U^ jJj ^aJjl£V' jJaJ' JjLn <Jjl£uol ^J-Ja j!li 

Lollc> 4_LoJilLuJi] j3 jJ ,ji]l j ^xJxj^aJl jLjl jx ^jjjLuJI Jatjll Jl *J]$ judll AjuJaiJl jLuV' 0 ) ,^_lc BIM! -J' &J*^ *^jJ Lojo jLutuJl ^xLOjuaJl 
S jljill ^jVixJ IcLSIj A-nlLl'J UjxJaj Jj£l 4uxL0uugj]l LjljljSll ilijl ^i ^LulJ l.lx jSllo '^-&J ^ A-UjV' *Ll ^a^-Sj (JjS^ J' L)-a Luullj 
0 ua*j jC v t narj J3 ^__j]lj SL^Il ^ Lpljlj <Jxjjll LliLlx ^^Jc jiiLJl dJJJjj 4JJJJ jj^aLatJ 4_LjJjj<JI ^xIAILL' j/lar J AjuLJI f>JA J>Lk jx j/3j»Th«i 
ja DjlsjjjV' ^Liajl J L^'.U jLjj ^xiAlLJl dLa JJ3JD JjLxjjJ I^JLoAI j jLutuJl ^xLLs-^xJ' jL^uO £ jLk JjjLlarll jxs LxLjV jJ. **-i > ixJl 

.BIM -Jl ji CjLjjLj j>l,hh»)l J>Lk jps I^JLO J-oLlj]I LSJ^JJJ ^jLJI Ia jjl jJijj ^LxjV' Ljjl 

?(Thermal Mass) ^ 


^L^aioj ^^Jc L$Jjoi sJjjl j djLiI] A-L^aliJl dJA LJjl j LiK $ojl j^Jl l 1 )L^.jJ ^i Jjjijll <LojILo ^Jd djLiII djJS 4 jjlJ^jl 4 _SjUI L_fljatJ 

LyjiJ ^^Jc Djjill jiJj l$il uln^. A_LuLxL]I 4 iUa]l JA DjliiujVL <J 3 t_n]a]l Aj 3 Jj]I ^U.nl ^JLti AilxJj 4 j jl J^jl <iiS]l JatJ j ojl j^Jl jj jijj 

Ijjk ^_Jjxj]l jjjiuudjll ^LojlLo SjLJ] ji jJ Ljajl cdli j>o jA* Sl ^Jc j $Cllij]l jjj* £>o LfcjJjV) Djlc-I ^xi JjnLuJl ja <_LuL£ui]I AiLLail djLi]l 

^JuLolJl ^LtjiV' \ lh*lj 


(Direct Gain Passive Heating System) AuuuJ) AflUaJ jJLJ) uiLulVl 

Passive Heating) 4 nlnJl <Li.ii]L I jLu^ 4 _j1c jlL) Lo jl a;• nLJl Lijjll ^LLj jjj (JjoI£j J>Lk j^ ^L vlulluJI AiLLil jjlLnJl c_jLuuSyi 

:JL <»Lki]l LjL jj£ij (Jll >Ji*Jl jjjj (System 

^4-JjuLQjiJl AiLUl £uO^ ^JuLOjuJl jJ^.jj]l/^L^.j]l \ 

($jl J2kil LxuO jJjLl jj jjkj]l) 4jjl J2kil 4_Sj£]l ^ 
4-JjuLdjJl <ilia]l £4-<Lxj Jju^aLc ^Al jus A l.*xl*x j]l LLjLuuJI CjL^.LuLOj Cl)LVk]l ^JjjJ JlaJj .3 
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^ (Thermal Mass) ^jj'j^l Sjlil^Vl 


j j^aIL igJ ^LojuJi j£Ui ^ull (Solar Evicrgy) j-^uli Aj*_Li 3 jjLLuJi AjjI jjUi AiLUl J.wiw\ < LgUisjj ^nll ^jLUi 
^ia ju^j ^i I £ *1n ^jj ^jill jll CjL^Louij v^Luobll AiLLLll vIjLiiaxjllj 4j^l ^ jll iil jlll J^Lk jj<a ^-Luiil A_Jkljill CLLc. I jill 

_J | g V- jjjxjII ^JJ ^lillj ^J^ll J^Lik ^JJaII JLU Ojlj^Jl jJ kjs-: jLq JA^Jju: I g p-LLill ^i LgJ JJ^JJ V, aLjVI s- njualL q jji 

$. y^. $ jLL Sjl j^Ji jj J^juo jLc j>a ^Jc.Vl j 0 \\a\\ Sjl j^Ji jj Jajuj!U jjj j jill jc- LJaji jjxjj v A7^ (Solar) 

DAA ^jjL oJlc-lj (_s VLjVI J LlsUjs-bjVI ^jlj^Jj ^l jill s!jUj£u<J AjjIj^JI Al^ll J 41jjkj s i^j 4iUall diA j>i jjj^ 

^jlllj ^ljill Aj jlj^Jl <Jj£ll (JSjuJ (JjJjc- LgJ£ jlj-i^Jl ^SLdJujj 4 -^LjaIIj ^ijUlj AiUall .JUll dAiji J 4j3Aj 11 JiUoll 

.f j^' t 5 ^' J^-'^ (temperature fluctuation ) ®j'j^' J ^Asl1\ 

(95-F) — 

30’C _ Indoor Temperature 

(86°F) 


25*C 



Temperature 

Fluctuation 


CjL^Luuo LjjI£ Uj ^ jL^ill ^JVL^. L&Ais ^jj (%>35) j JUi' CjLc>Lsjj ^J^Ll. ojl j^Jl j-o (%)65) ^g-l' j^. LUl .Vqq j p.LLuJl <J*-^ ^i 
jjj^ c j^. jli (JxlS LcLuj 24 *o-^U ^ljill JLsjjI o-LLuJl .^fiLua ^jj jjd-ojuJl ^jljujI j-a UilS IjaS ^uusU ^L^jil 

Ojlj^Jl oLA J -0 J ;* L ^ «■ J^. jl^ IJI Uil .^Ul IAjJJ^-J jl j-Oj (jJUOJulll ^ jLik ^Ujl^ jljill JVUu <JJj^J jl A3 Ojlj^Jl oJa j-o 

ojl jrJl ^UujA ^lijjl 4 JUJI oJa 4>jV: ^bUl 4ii_UU <jiU jj^J jli jLgill ^UjI Lg_L jjj£ 1I jijJJ LUjj <jj jkj ji jiil jA 

(High temperaturefluctuation ) ®j'j=U' <^j^ ^ 'j^ UUJj/Uiij a*j U ibl I g^UVi lj ijl^J ^IlU' 

(Thermal Mass) <Lj'jaJ' ^liSll ja Sjlil^VI ^ SjjjAil j^aUxll 

(AjjljaJl AHiH jlj^ tejjtj AiUujj 

Uu jj LjjJjJjll ja^>j 4jjI j^Jl a Vi^s\I <SUuu: jJJj ^kjudJl UuLsj^uqj j^ajuaII 5jlUI Jj^aj ^uusU ^jill jll ^UuLuuo jjj 4j£Lx_ll 

jIjlJI oaU J\ ^kuJi ^Jc jx ckjj ^jlj^J' ^UJl jl j^ JiJ Uiij .{Temperaturefluctuation ) ^jJ' ^l jill ojljou 

4 -jjl j^Jl <aUJl jj^jj j-o*U il ojjjS A-zuLuu^ ^ic Lc jj-o jj^j jlj £l jiiu ^jjlj^Jl UjSll j-o JjaU 4_^.Luuq jij!i ^ j> j 4_il_i 

jjjjU AjA^. ^.9 0 jlj^Jl 4_^. jJ _i v_Jfijll ^^Jc JaLUJl J^.1 j-o jL^_ill c-Ujl <AjsUSuJI 

(v fifijsjjl jl/j Cl)UjL-iajl V jljA^) ^jsjJ 20 jC- (JfiJ V A^UuuiJ 4_lk.lAil ^jUUl AJfil) jjsAafiJ ■ 

jj£j jl JjsAafiVlj » ( 3! 1 ) J^VI JjUojuJI ^jsAojxuJI A_l^.U.jll ^kjuiVU AJjlfijo ^kjsjJl 4_^.Luuo jJJ Ahn )ll j j^J jl ■ 

ail (9;1) 4jjuilll 
























jl j LaK $(MciSS/GlclZin 2 BrCQ ratio) ^'‘LJJ 4js-!a jxaII 4-i^Lk jil 4 ^LuuJl # *Aj jl j^Jl Aii£il ^Jajus 4 ‘sl n\A AjjuL sljxijjl LJ£ 

# 4-il^l^il Bjlj^Jl 4^jj jljSiujl 

4uJa jxa!1| 4jM 'n jll 4 'sl ka\a\\ ;4j jl j^Jl 4jjSil 4 M ui*J 4 <Jj4.jQ s # u>n jc- jjaj ^JJl ^ajjJl J^Li. ^l jill J^l^ Sjl j^Jl s**il > J^ 

:^Uil Jj^Jl J^Lk j* UujSj L^jLuj^ jIaj (Mass/Glazing area ratio) j^il 


Mass/Glazing area ratio 

Formula of Indoor 

Temperature Fluctuation 

1.5 :1 

1.11 x/J T(Solar) 

3 :1 

0.74 xAT(Solar) 

9 :1 

0.37 xAT(Solar) 


4^jj Jajsjjid jj£j i^jjAjuJl Aju^ 4uja jxjJI ^L^jll 4 *aa s # a xjaJ (Direct Gain i Glazmg) AjjsjJ 4-JLLJl 4JL^Jl 
AT (solar) SjljaJl 4-^jj ^ uulsJjll ji ji 21°C (70°F) Uijfi ^sj^ 4u2L-aii ^UJJl ^Ul ^i ^ ^ljill Jib Sjlj^Jl 
jjS^I j^lJI ^^^pLLuJl ^Jjs-aS J^Li. 4.1^, jLkil 4-uajJl Sjlj^Jl 4_^ jJ Jaxj jIa jjjj 21°C (70°F) ^jlj^Jl 4.^jJ jjj jjill j^ 


Mass/Glazing Area Ratio Temperature Fluctuation 


2 > 

3 

6 

0 

Q- 

E 

,a> 


35X 
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Mass/Glazing Area Ratio of 3:1 

For 4" (1 Ocm), 8" (ZOcm), 16" (40cm) of exposed thermal mass thick- 



The surface area of concrete 
exposed to over the day is 3 times 
the area of the solar glazing. The 
illustrations represent a space 
witli glazed openings and light 
colored interior surfaces and a 
medium colored thennal mass 
floor or wall. 

^jJa JSLja]I 4 HA xLj 

^L> j]l ^F>».) 4 cisljA AjvU ^jjJ! 

^J*3jSLjft]l 

^ Jk j]l -”<1 £l jill j]l 

4jj! j^. 4 Jj£j Jjjl dilj AjI^I^ ^Jajyjl 

jLo j] Cjlj AjJajl^. jl AjjJajt 
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5 X Outdoor Temperalure 



The graph illustrates space air 
temperatures for a glazing area to 
thermal mass surface area ratio 
of 3:1 and mass thicknesses of 
10, 20 and 40 centhneters (4, 8 
and 16 inches). An increase in 
masomy thickness beyond 20 
centimeters (8 inches) results in 
little change in space temperature 
fluctuation. The temperature 
fluctuation over the day is 
approximately 14°C (26°F). 

£4jall Sjl j^. 4-^.jJ ^gjLnll ^jui jll ^uJajj 

4 4 -vl . ^ ’^La. j]l 4 -s. 1 ■^ 4 »..■<] 

40 j 20jl0 cjI£L»ju:j 3:1 
a£LajuJI SjLj j J£ ^^jj-ajj 16j 8 j 4) 

jji .jq JJJ*J IgblSj jj 8) ^ 20 jc 

u_jijjj]l . j4 jail S j! j^. jJ ^ u_iijij ^ 

.WA3 14°C (26°F) tfJLui f Jtf» J^ 
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Temperature 


Mass/Glazing Area Ratio of 9:1 

For 4" (1 Ocm), 8" (20cm), 16" (40cm) of exposed thermal mass thickness 



Winter Sun 


Insulation 


Exposed Tbermal 
Mass 


Exterior 

Insulation 


The surface area of concrete 
exposed to over the day is 9 times 
the area of the solar glazing. The 
illustrations represent a space 
with glazed openings and 
masonry walls and floor. The 
walls are a light color and the 
floor a medium color. 


Jj'La. ^jJjOuii! x A 4 aLjjO ^Lj 

TL^jil CjI J-a ^ Jjll 

_ ^UUOjuLjJ ^U3 JJL-cjl 


£j» ^Lkjil il ^ljaJl >jjjj]I ^uJajj 
jlj^aJl jj]) AaJajVlj jlj^d' 
^Jaju: jIa AjuJa jVI j jij 
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The graph illustrates space air 
temperatures for a glazing area to 
thennal mass surface area ratio of 
9:1 and mass thicknesses of 10, 
20 and 40 centhneters (4, 8 and 
16 inches). An increase in 
masomy tliickness beyond 10 
centhneters (4 inches) results in 
little change in space temperature 
fluctuation. The temperature 
fluctuation over the day is 
approximately 7°C (13°F). 

I jall Sjlj^, <^.j^ ^Lull ^ jll jj 

4 l"^i l 4 -n. ' ■ ‘ ■y* l -v. j\l 4 -n. 1 . .< ^ 4 < ■ .< i\ 

^4 40j 20jl0 ciil£L>jujj 9:1 ^jjljaJl 
a£Loju2i ^ SjL j ^(‘Uuajj 16j 8 j 4) 

j)» ju-> Jjjju 1 $_LLj (‘U-a Jj 4 ) ^ 10 Cf' 

L-jjjlSll .j'l jai! a jl j2u ^ L-j^jjj 

•UjjS 7°C (13°F) Lf jLou f joll J3A 
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Thermal mass - masonry 
floors, walls and/or ceilings - 
absorb and store daytime solar 
heat in winter for release at 
night. 

A large portion of the sunlight 
(heat gain) admitted into a 
space during the daytime must 
be stored inside the same 
space for release during the 
nighttime hours. 

To store a portion of the heat 
gained, construct walls, floors 
and/or ceilings of masonry 
(concrete, brick, concrete 
block, adobe, etc.): 

A minimum 10 cm (4 inches) in 
thickness, with 

An exposed 'surface area to 
solar glazing area ratio' of 3:1 
to 9:1. 

The higher the ratio, the more 
heat stored and stable the 
indoor temperature becomes. 
Make ceilings and lightweight 
construction a light color, walls 
any color, and floors a medium 
to dark color. For exterior ma- 
sonry walls, locate insulation 
on the exterior side of the wall 
so the masonry is exposed to 
the interior. 



DIRECT GAIN: HEAT STORAGE 
TOOLS + RESOURCES 

BOOKS 

Passive Solar Heating Analysis: A Design Manual. J. Douglas Balcomb, et al. 

The Green Studio Handbook. Alison G. Kwok and WalterT. Grondzik. 

The Passive Solar Energy Book: A Complete Guide to Passive Solar Home, Greenhouse, and Building 
Design. Edward Mazria. 

Heating, Cooling, Lighting: Design Methods for Architects. Norbert Lechner. 

TOOLS 

University of California, Los Angeles: Energy Design Tools 
U.S. Department of Energy: Energy Plus 
Integrated Environmental Solutions: VE 
Autodesk: Ecotect Analysis 

National Renewable Energy Laboratory: SUNREL Energy Simulation Software 
Sefaira 
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(Insulate on the Outside) JjxSI 

AJLi ^JLillj jLkil aL^JI Ojl j^Jl Jois ^Jc. *Uj£judj ^ jLkll 4^-^lj^il ^cJ^juJl jjl V) Sjl j^Jl jj j-kj 3^li£ jj<i ^c. jlU 
Sjl j^Jl £j j2j AJpliS Jjjj Ldxa ^.^.jLiJl 4_^.jll Jjc. u_l^j Sjl j^Jl jj jial ^^.jliJl jl-l^Jl ^I^JjujI aJL^ ^i 

.CjLujLujVI s_j j-uiLc ^_ic/l ^LL^j ^ j^ll Lij^v ^ JjoI£ ^ic. Jjxll Aj jl jjLLuJ SLc. I jui Jil^ll aL^JI 


4j 4-^o licJ I 4-j I 4-ilSJ j 4u_> L>jJ I Cj L> LLL I *-—) Lmo ^ L-?eu-xo p j-9 Ls 4 L^t lLo jjX. l—> Lc. js 4 j- 9 Ju J-Lc. 
When heating unconnected spaces, each space requires its own glazing and exposed interior thermal mass. 


Glazing Area 




2030 ^ ^jLopalette: 

http://2030palette.org/swatches/view/direct-gain-heat-storage/167-masonr)/-thermal-mass 



Jjl j-U)L / jjLc-XO 

jl jjI ^J^jlII lLoLJ l j-C^L^JuJ j 4_UjJtil 4 j_L^ 1J £ jjj <-J4_ujh*J! 4JtU! jl L^; Loj 4_uJjtil ujIjj_jLJ*!j lIjL au^l 4_c->jvi SjjLua ujuj-aJ 

jjtjJI 6 j!j-milo j LjJl ^LIjlj jJI ji,l. 


43 




























CjYjLLAI j VAI Cjlc^UaB SjCaLAI Cjl£jjjJI jACaJ . 4 j]jU1 j 4 CjI£jC 11 jua JjJjUI jCjuAI Jjja^, 

; BIM ^ax.a 0uCaj J^ujj jjCaLAl jJaa.j 0uCajl . Cjjj£JI ^9 4-j]|jJjjjYI AjK\1 ji 4judCi^AI 4-Ala ^AI 4iLaYlj 
jfiLj . 4l^Lij| j* 4 jLL^j jl j£aj Lo (JCo j^ajju^aVl 4uud^AI ^aALA S-lC-lj 4 -AoC- Lgll IjJJJj L^J ^AaJJjxAI jAaLuA j 


v l/ » * £ Lj Lj ” LJ? Lj — 7 r ^7 « w ^ w « » -/ V 

LLudAJ . , jflull SjLo CjljjUi Igil ^aijll ^Ac. 4 jLlU ^Agjuo jCj IajL,jv j ^jLjC jc (j>lc»YI ^Ac jLY! (jJaxjl 

4 CjL^9 ^^Ac j_jjjj sjjjuAI c_Ali , BIM j_jla jjc. ciij jjl ^ijixAI ji Cjjj£JI ^ aA jSlLolUI ^jLiuAI jl Ll<Ac. LoCic 
BIM 4 jALg jc l VW ^ I a *A v^in Joa\L»i J /!Cl*T<i ~v^o**AI C ^a! l**haO 




Sju^ ALjIoj ^alc J^Alj ^jAlAI ^j jA ” Cjjill ^ 4-AjjLaiYI A.jKII ^ 4-ALL 

i*'2kjij ^jjjuLo jc. s^9 cAA^ (Ja*AI c3a^ Ci^-j''^ 




CjlaSj ^9j cjLJLoY! cJ>Li. (jLjll ^jujjx J^cj BIM AjuosLLo ^jj .BIM ja jCjaA ^.ajj jll (jljjjUI jL 

Cjjj£J| 4j-A-A ^aLAI jjCxAI 4 ^jilxAI CoL ju-ij^ ^ JLAI 0iJ3l . jCjaII l - w C^All jjaj*uAI ^9 SJA*HxAI jiajLuAI 
CjBjII jjSjj (Jlxi AJajjuoj s.Liju}| j£A j£oj . Cjjj£J! BIM ^al.Wi j ^ CAjm"AI 4 iaLj Ajla&\ jc. Ci>wj C4 

4 jCa ^9 Cuj£AI 4ijj CjIcjjjuLq Jiijj J j>Llaj| j-aju-aCj Gjju^aJ jc. CAA^ JJC- . SJj^AI jjfijjj 4 jA£j1I jjSjJj 

j ^jjll ^j^vAI j AjjLulxAI AuudAi^AI jjj^j ALLujI 4 ^AajuAt jun\ jji^-A! Jj-o cAA clj CjLA£A! CjjCjujI . BIM 
Cu j£AI 4*uoL 4-AAa 4 j ^ali (^Lll ^cLY! J-o*Al ^cSl Cuj£AI 4*uoL 4 4jL*u<A! 4uuo-ii^AI ^joi9 4 ^ijll -AajAaVll 


^l cULill ^LiiYt j^ ^uuoLudl J^Cj L^A&i jj .BIM Lak jlljj£j AnVu Aj jj&yAI 


CjL 


j ^L^) jL^CjI (JJjL jc. 


, ai^juAI ^jjjuLo ^9 ^LAI Cj 9jll ^9 LaLIluu^ jL (^Lll J-oLAt ^Cl^AI 


4jjjj£AI AuoLAI JLlcY I j|jj 4 pLiijY I ^jjLLc SjL j ^aiAJu^d! SjLI jja^ 4 (J^juojjA! j^jl jjo-ii^uAI c vvV cAi clj 

J>lv 4,V ^aJJ jl j^/OJ (^Lll jJj£AI UaH (JJJ (^Lll . Cjijjll j ^aJAJu^ajll J>lV BIM 4 -LgAI ^Ac CAL^ -j£l (^Lll 4 

^ajLuoj JL sjaCLo c-ilc^i jjvA BIM 4 j^jjJjjujI Lijj ^AI ^AAaii jV ” cLLca! .BIM 


^ Ll 


^a-lJjuuajA! 


j jAjuj ^jAI CjI jjjjuuAI j CjLu^aljxA! j ^LAt ^jjALAI ^jLc 4£jjAa JAv j AjjjCo j AAj^aL BIM djj 4L^v 
Jjijjj CPS jjflAa jj L-JjjC j CjIjJYI j JAI CAA ^9 Lj jjjj jjCjjjuLo A\a n ^9 ^aC-A! j 4-judju-jxA! j BIM 
* juCajj ^jAj CjL^cII j/0 cjc^lAI Aa^-Y »^9 cAA jj ^acjll • 4-oLAI JLlcYI SjJj BIM ^^^cj ^uoLjj 
4 j>qj£iJ! CsYLjll 4 jjIL j 4iL-j<AI AEC 4c.LLu^a 4 -ojILj BIM ^9 4jL->AI s^iiAI j^a\ j J^jAa ^JaJijjjj ^J^»l 
JLlcY I Sj ljj jl jjj! jjj-ij^ jl jLudi . 4 jj1j CjLjAl-o ^Ac. AaltoAt j jjljxA! jLjjI 0jL j 4jjSlAI J^LiuAI j (^g^i-Y I 
. ^jjjuLAI ^jIjujj 4ijAa ^AI 4-oj9 49luCaY BIM ^aJ-lij j ^Lj! jjAa jc. LjjJ -jjic jCLuC 4uoLlSI 




















(Jxojjj j jjiluj j i^\±La±i j dLaA^Jjujl . SjpJjall 4_LajiaLj]' ^jjajjjjt]! ^ya Ajja]I ^ajjJI ^ya ja_J;j]l ^jjajJajj 

. <^jj]l jJUil ^ iijj]l ^ BIM ~l.v^"^l ^jjii ^l JjjJa^JI jJaJ C-l&W (Jjal£JL ^ajUI 


jjjAa 4 AjoAs-UI BIM jjAa 4 ^ jLlH jJlLui^A * 4 &ljj J^A L_llUa 4 BIM jjA>o 4 jl^joC- jaC- ^>Lu*a jjoAiguUI ^aA9 4 
jjcuJaJJ . lUjuojAJJ jl (J-g duflJj ^al AkjjuoL ^aJj<Uu^aj]l 4 jjj ^9 jLljV I (JLkAl jC- AJL^. AuuojjJ ^9 AjILoJ AxUXjQ c^LjojAjJjI 
^cju^aJ j jIja j£jjj ^T ^UaJ jI^jjI lAWK jjjli jl^ A9j . AjjjjII j AjIojII l_1jIj^JIj jLuVI ^vL ^Ajaj jLljVI 

. 4j jILsjUI JjajlII l_jjIj^ ^Ac. $.Lj 4-jjuoljill CjLAIaJjUI ^_iij CjLj^o 

JjO l^ILaAk jjAj (Jjajjj CjaIjI . ^JjOju^ajII j ^LAjVI ^9 (JjaJJJ (JjL* ^al A^JjuoI ^jjjjI 4uu^ajUI jLuuoJ^ (Jpj±x*a Ajjuolt j^jjI 

4J^^.>Lq ^Ac. BIMTEC SjUI JJAxi 4 Jja2 i£y*j Ajjoill A^l . CjjAjII JjO 4AA jj£| IAjuxj ^jUI V-^JJ ^IaAAjuoI (J>Lk 
^ ^LAuVI £§jjO aIac-I ^ 4jj3lj]| ^9 jjQ AA^j L-i§ljjC 4-Luil ^>A9j . ^LudjVI Sjl aI <J>Lk jjo >1 ^jj IgX&^J J±\\ 4j1LUI AiUall 
. 4j2wjj1I 4jl9^)1I jL^jIj ^alALu^al (J>Li. jxi 4 jjjI£JI j|^)jJaVI ^ iWi j tgjLLua j ^aJ ^jUl 

4j^jjQ 4 -L^JjO ^l 4uiVI dlLuaj aU . BIM JvL^. jjc ^jjLauUI Aifljj 4 _iaAI jc. ^uJal^ ^aA9 4 JjOJ jUI 4 jI^A ^9 

CjLuUa j JVI jLoAVI ^lAkjjuol ^aJJ LgAjC- UjSjjuojUI ^9 C_AjjlJ jjO . 4j^a1I Ll2kj]jj£j]| (J>Li- jj<i ^aJjCUuaUlj ^LudjVI 
(JLojUI jjo V aj ^LajVI (JL^c.I (JjUjljj ^l jLoijl a^juAjuo Ua . U-LjVI 4-c.LAua (Jju^j l_9jjuo jjl 4 aLljVI 4jj>Ij 

. In23vu> ^9 cJ^U^ 4 JL* ^Ac. ^VI jLuAVI j ^jUjUL m-LLUI s^UI (JIaTujoI jjjjjuo c 4 cj9jII ^ysu ? 
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!!!!! CjISjLUI jj^ 5I jA ^jjJI 





Data integration. 


& input 


Geo referencing. 


Data cleaning & editing 


r ir rnifnrm tm^| 
y33EJ55M33333 fflffiK 
minnnli ani tiunim 






aLaliVlj Jl^^\l <jjj£ djl^jjuj SaxI ^j^ij c “BIM” JL^a J-a*JU <*—iljLuo ^jjuj u-jjU La 


l^-JI ^ILj-j j U^jljj^ill 6 Jia jj^i (jl j^aII VI ^“BIM” U^j]j^ ^! ^^Jlj 




t 


»uii 


lillLa <j]c* l ^JXJJjuj Lo I^A . _ B ???L_flJ^ j£J j ciLjLajk jl (iLuj!ilil L-jLjujI L-Ujuj 

tL^jljj^ua JJxSl ctgJ (Ja*JI (jj^ ^ULal J IgJj'Q&l ^U SJj-lC- CllLuoljJ Igjt^ Cllj^Ji Uajl j£j]| dJa jj^Ji -Hc. 

jjjVI <^1 (jj»iJI ^juojII jjj (JjjVJI SjiL aj^aI j>a A-Wblj lj^5 ^Ac>! Li^jl jj^jII ^LvLjjI jl^ Lijjj 

_LJLLo jVI JuajJtJjudJ UjC-J 
^Jjll <JJJ J jl£ jjVI AJJJ ^i (Ja 3 l]| 

jjllli ^iL^II ^jjLlUI Ja.1 j^ j!iLk jjjjjj]! jjj jj^jl^\I j djij]| ^i jjil] 3^^ ^jjJaj^ ^wu\l Ijia ^i 

L.iLLajj ^jjII Ajjj ^i Ja*J! jli jA La£j 4 ^l£ jjV! Ajjj ^i jjjujV! jj]]!j *^jj]1 4jjj ^i <J>i*]| J!Uj j^aVl 
c^jjIU AjjLLo jV! Aialj>a lj3j -liU V (^i]l jjVI ^ic. ^J^UuUl <Laj>a s-UjI JjU! Cj3j 
JIUj jj^j^jIIj dsij]| ^i (Jaillj j3j jS ^jjII Ajjj ^^ic* (J>«JI >wuj (jja.V! ^jjjuLa]! (Ja.1 j-g ^j UiLLl lij j£Jj 

^jJjUa]! JaJj^ ^9 SJj3 Jjlal fii&j oI^jjV! J^! 

t^LaiV! JJJ (jJjudJjl!j dlLa.j]]| ^ljaJ Aiaj^ <j^aLkj cjl£J! Ajjj (j* jjj£j JjJaSl jA ^Jjl! Ajjj ^ic* (Jax]| tUJULal 
AjjLaia. J ^JJjuLaII Jjijj CjiJ ^JJJ^ j£ualJ lg.j\c> -L^JXJ ^jll ^jJjouUI Ja .1 JA ^&l <la.J^]| J 


Time 


























Panic Point 

jlVl Lut^jjua]! jA->» J CIjIAj (_£jj£J! 4 ajujAI^ 11 Lut^jjud]! 4u^aLl j 1 g .aI-IHjujI AjIaj j j] ji£j]l jjg ]a 

Ua.jljMsMl &LA J jliVI (JJl (Jlj^ull <JC» jLolIjuO UUi A3U JC- L-J5 jJJ ji.VI J-OX Jl J tl^jljl^lll 6^£J (J^lU ^JLjuU 
^JU Clll£jjud]| LuIAj IjA jxiJ . Sj^-^VIJ L_UjHl! ^ic. Aj]Lo ^lLua Cjl^Jjudll .AlfU L_fl jjuo (Jj^lll IL& jl Au^aLlj 

l!iI^jj LiJkj] jj^j]I d^a ^JI (Jjj^jIIj 4jj^j1I jIasujuoVI jjill (^-U luI^j U^.jlji^iil &La Aj^aU L^jjug 
aL& ^IHjoL) ^l]| £JjLu1a]! L5^ lU*-^ ^Ia*1ujVI “l— uajj]| “(Jja ^UiUjJJ AjljL ^] JJAII (JJjuoLj^UI jloJU L-jLUUjujI 
Jx-oVi Cj1£jj 1]| L>a3U CjILj (JxilUj a ^Jj]| jA CjjUj]| jl jJjuoLj^UI jjj jJaLk cilU& jl 4u^aLkJ U^.jlJj^j]l 
j>a (Jjj^jII gJ (JUaVI 4-1 jUoVI ^jjj CjI£jj 1]| jl Uuj ^jjjuLU! ^i CjjUj]| jl ^jjII L^IlULuoV ^jjUUa ^Ac. 
Cj1£jU1! CjIjj ^UIUj ^jjjuLUI ^i (Ja*J! ^Uj! (J^LuuJ! j^Uj CjIjus jjjJuil Ij^J lIljujujV!j ^jj]! ^J! jI£jjV! 
JjjViIU (jj^jU (jjjuoH^UI I ju^ j^J^j Ua (j<a !.iij lI^jjVU (J>i 3 l]U aj.\jUMI AijjUil ^JI ^j^ji! JjUu 

^JAxuajl! ^3 Jl£! J (Jjijjuj! J Jl^! (J^UUa LUj^Ji ^l (JAj ^ jJjuLa]| JUi£! <]jg juJ jt£JjV! ^J! UJjU j]l j^a 

cjA' dl£j2Vl tA' LAlA j>a JjjVill ^3 jAguill Ljg.'^llj C!j 2j]| 4u^uaLl lI^jjVU AjAjWiII AUjUll jC- 

. Jl£ jjjVU cUxi! 


Time 



Design Documentation Coordination 


^ull Ajjj ^l-lklLuoti (JaxI! 


^st£J! lIljujujV! (jj^ ^jj]! U^j] jj^j jl L—uajjil ^IlHujU ^jjUUo ^Ac. (Ja*J! ^3 Lut^jjuJ! j ^>»j luIlj La£ 

Aj-iiiiill aUjUII ^ JjAuJ! Llijil j^ jj£! l j^ j ciij j!-ia! <jlI j (JjjVill 

-£Ul! j jjjuJ-l^ Mt 4-Ujli lUjU Jjj^]]] l.g.xjgq* 4 ! jg ^ LUILj (Jj L-JjLjVI JJdil £U1 ^aJ (5jl.V! CjI£ jlll J-^3U 













(j£ l^J (J^ixJl A j 0^1 jj]J 0-ll>]| Auual j-l]| j ^AijjudJjud ^j]| 0*1 Jjll £* ^uuuLaJJ Sj£->l J j> j j* 

Aj,\)WJI AijjUlj ^jjtLUL Jj^,>^ j Cj5j jj3jj ^jJI ^JI (Jjj^jII jl^J ^.Wi CjI^j Ua (J>a j 


VI 


^jj]| Ua.jl jJ^j] (JjJa^VI ^l 

lAj> AxJjual J>>*j]| j ^JjuojII L-jSljC- ^J> J ^l*l*Jjudl jjJ (Jjj^jll CjIAj Ljt^Jjud]! (jo j>>»j]| jl I^Jjujq \jj£i 
Sj£>l Jj>j (J>a ,l£L]| J C-JJJ^jIL l.li> AsUjujI JiVI £ J>]l j jiVl (jia3Lj]| — D-ljl j3 j (Jjj^jll jLU J 

gj 4jI^j3I (Jj5 A£jjud]] ” tsmplst© “lU (_5^ ^jg,>* J CjSj (JU lil J SJjL>]| 0^Ijj]| I^jUjI^I ^^uuiLjj 

b (Jj^V I CjlSjjudll (J£ j^o jj^j (JjJa^l 4 jj>j]| jLj CjjI£ La jpi j ^jjjuLg (jl 


Time 



Coordination 


; Ia j£i ^li ^-j3I CjI£jjU1I jjj (jjiil jlil jj*.^ (JU>a ^ij 

(jli X (J^L3 J Cjl3J L^U 4 jAj]5j]| AijjJa]| ^Il^JjujI LJC- ^jJjuLa]| (jl (juajllij 

X 1 .5 -^U c_k jjuj lUlu^ILlUI lI£jjVI Jl (Jjjj^j]| j A_1 lIaxjjujVI (jjL ^jj]| ^Ia^Jjuj) -) 

X 0.7 UlUju, ” template ” 


0.5X “template” ^ aJ jlAxJjuaVI J ^aJj]l ^l-lklLujl _V 


^il£j| LJJJ^IJ Jj^JI jIA3LJjujVI JJ>J ^aJjll ^]l (Jjj^jll ^Jl ^JLjuJ <£jjud jl L- j£uQ (j£J 






AjI^j ^i (jj£j ^^jll <aKj]| ^i (JjjiSI jI jil ^L ^l ^jI j±k (JUI ^gjt* Ijj jfLl ^jjLuLUI AjI-Lj ^i ojjiJI (J&L AjLlILujVIj 
SjUjk a£jUII c j]^j (Jjj^j]] • j>H 


J|A*JjujVI 


J _ ^aJj]| U>j] jjSj ^l-lklLudl J (Jjjij]| £ua lAjLU ^g-L>J £JjLuLa3I 

jjdViVI ^l I^j (j^jli ^ Sjjj^ 











<jVLi. BIM J> £y* S^liluoVI ^ jljLu 4JUU c*i n^s CU& ^uJaLUI ^LlSI jg.juJI IJa JLc 

jw*i\l jlJj£j <j]| CllSj^ajLa ^ x^S UF' ^j^ i**^S^*i JiS du£J ^ ^^uJaljjSVI ^ljllj L-jtxJVl ClA£j^ui 

jjldlj ^Jjll ^jJ! ^lc. J ^jillj 

uilij U^jlji^MI UlL ^IjiLjjujU ^ VUjlI] U]iU^Ll JjjjaSI ^jjjjujj AuU^ jAj Ia^ >q ^.^gjus jc* U^jLuj ^jj]I 
(JjULlSIj (JjUuuUI JjjuJI Au^alL. Ugjl^oj Ull jj£jj ^LLoi^JjujIj ^JfcLjaj L^ Ujj^I AjsIjj^.! ALjlaJ 

Ul j^3 L_fljxJ UjC^ ciAxil (JA ^ jj]| !i& LSx,^ LJja. jxi VI lg,*ag 3J jJ Sjjiuua aLl^. ^ l_JjAj]I ^jVU]I ^ 

&U! j^ J^lj jjo ji U.^jx^jVI ji djjLj]l£ ^jjSI (jjfS^j 0^1 jj &$.Uj ^jj (Jj^ j-oS! jS L_ijjx>d]| 
jl ^Ujjll JaSLaui CuUI^I JjUlj JLg AlL^aLi. ^jJjuLU! ^9 jJLoij Jj^ulS] jaj]| jLgJal AjUc* ^9 

^jjjouJU ^u^aLiJ! j^j jlij Shading -Ji djUi^oj ^ic. ajujjuj Sjjjl^j jjj-U! 
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Sji. juxo 0^1 jj jl CjL.lk J£joj ^lc- jl CllljLiiJl ^i <vl jjuo Cl)l iLud^all AjjUl L>*i |aj <j£Jj 
L_fljxJ Lc ^9 (JjS lI'^'j (JjJa^l Sjjj^aJ jaJIj (j^aLJl JjJauJl jjoSq ^lc* ^LuoJ 4-i^.jL. 

: j Marketing Models -S' j' l^j^' j* ^ ^ s j>l 


Jj^alixll Jaljjjl C5^^“ lU*^ j-aLJl TwiniTIOtiOn 0>aLjJ ^ L^L joI ; Vjl 

LL°I ^JJJj C_j£jj jAj J^' *LjJJ ^Lll <il]LJl Jx.UaluoL (jjfLjjuo (illJjj ^aJj]l J^ ci^L LL^ 

£$ljJ' jiajl ^lc* LLlS -lijj ^jl lI^ 'LgLgI 



CiliLLl lI^J^J ^lLl' Jajljll ^Jl IaUI J^L, ^jj^-^J ^lc* j^V' (jjjjaj 4jjaj LLl9 ^£j£uUj 

; IjL.9 0-cLjjI] <L^.LJI jj^ SjjujLa L^Jjiuuojj Aj j^.jUI 

https://twinmolnon.abvent.com/en/bimmotion 

AjjjII luJajl ^aLll j £.Lj]| l)^'J-^J ^aall ^^lc. AlklAj S9ja. jUI CjI jLlJl Lll ^jjj Clna. 

^aJjll ^JLu Au^alaJl ^LLuiL ^Vill ^ltc. SjjJ ^^auJal Lu9 CjIjjjIUIj 
luJajl j SLulUlj CjI jLjudll <Lj^J AiluJal £9jUl l)J^* LAj AjLl 9 SLLaua 4 jjj lU^ 0jLjj]| li& j9jJ Liajl 

4-Lai]| J^-jll JJjuda. l)^-^U ^£jan]| 


SJUX-ij CjIjLxLI S^Ljal Ja^^LLuo ^jjjauJl ^i ^Jjlll Cjj9jj]| Aijx^a jLkj Lma. 4ii J-cVl ^ L_flJj]a]| 

Aj^jjLjJ ji S jjju^aJ SjLVl 
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ajjj j <4? 4jjj j Cities Skylines f'-uu ; Ujiii 

£JJjjJl j L_lj|jjJaJU I g ^jll dLujjudjJl j Jjjl jSII cJ-^ LlJi^j I g ^ jL (J-C Clljl <ULliU 

dlj^Uall A£j^u ^sVijl Ljajlj AjjLVSj AjoLUaj AjjUj ^Sl (jiaLLall ^JjjJj jl£judll ^iljC* j^Ul 

jj* 1^j dLloIIj AjjLj^IJI AiUail ^ Vjj AiLjaVL AjjjUI j AjjUI £^j| jaJI A£j^. (J^iLk j-g CliLjljilj 

LULUj Vjjji AjlLza AjjV i ;U ^ Ut IU Li (.** n-v jjVJlil 2 -lU jjjli jjuj ^i U^j <j| i jJajlJ^iil j 

L_ijlUll jo <UjU 4 jjV cJUj Uj 3 LgJj^. sbaJI (Jl£juil AiU Vjjjj LLaUI ^jjj ^Jb j l 

^jjJI ^JU jj^il <JUI IU 

<Sjgjoij lLUjj ^dijjii j-g jjAj^aiiii cijiji^c> (OBJ)j (FBX) ^j^ cl^ diiU ^£UUI iu lJjL 

fjjJI jl ^<1 >Ul $.1 jjuj JIjjjUII AiUal 




Properties 


Water 

Workers 

FireDepartmentAccumulation 

FireDepartmentRadius 

FireTruckCount 

Material 

Color Variation #0 
Color Variation #1 
Color Variation #2 
Color Variation #3 
GroundOffset | 

FirstHeight | 

OtherHeight | 

FloorCount 
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ls * ^=3' csjj^' ^j^' Autodesk Infraworks 360 ^ 

cill j9 jJj Clj|jlj.l]|j djlxJalfljllj jjjud^Jlj ^jlJ^l !jLgI£ 1 jjud£ jjjoj! jij^l 

j A.jJ^axjjj]| jj^JI j^a ajx^aLc. tilL ^9 LoJ t^L j^aLiJl ^j^jJall jaj $.Lj] <L*1£Lg Ajjj 

<Lalld]| dj| jLjuo L-J jLudjaj CIljLjlSI j SLauJl djl juauaJ AiLjaVL (jjJjJa]! dlLSI 

Sjjj^aJ x*a]| L_fljj^a]|j £.Lj£^]| JajLx JLc 4-jjdl]| ^jjJI CljLa-li Ljajl ^uix^aJ j^-9 cJ]J Jjjij 

jjoiJj Aij^ juj JfL cJ]i *Ljj (Jp^ C-j-l^L^a ^JlaJxjdj ^LuVI <JJ^L ALLjL^ 
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BIMARABIA 



LgJ^iLi* (j^ 0*<al jJj JaL<ij| (J-oC j jj 3jJ (J^.1 (j-<a jUgU l)^] (JjL*^ (J^ ^ L<ijL lJL& 

LjajC <jjlLuJ| Sjjx^a]L ^J ^La jLlH (Jlx^ajj ^jJalljudJ AxJj^all CIjIJj lJ^LJI ^Ac LgjJa jC j Li^LLu 

^jjQ^W L^LlSI a^Jjl ^a>Jt (JjiL^j Ujj (JaLL^JI ^^] AjlLug (jJjjaiJ 4jLc JIaj L^jI ^lc 

Xjjj^aJ Lg^jjJj Aj^LH JjL^U^JI (jj SJ^.1 j A-Jjj^aij Sjjj^aJ (JjLjLuo Jdil jiL ^Lall ^^xll 

Lg-L jj£i Sjjj^aj S^lilujV! ^jj LgL 

(JjJ^JJ ^JLc (Jl (JC L_flJXJ LjJj L_UAj]| ^J^Lll ^A (J* L_flJ*J Ljj (jVlj 

^Jj]| ^llc . (Jj^Jjojj CuL ^-^jJal (J^]l LLLLc (jC 
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l-jLuo JjJas! jjilL 




. Z\J\0 Ja-ujj^l 

2015 ^Ljuo Sjjl^iL j^L “ ^jj-^ ~ ^g^j*i^^L jo! ^jjjjj^oi! j 
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A^jLula 

♦ 

oJj'i Ajj^suj jjjj UjIIuij '" 'l l j Uj JljjlS 

BIM SOFT SOLUTIONS A£>i ^ jltfs/bj ^ <> ullil 

4-^JL^a LIULa c^ u*\) a£j&\ ^LLl jVj^ 20 *«^l *i^j jijj 5 SjjL^ 1 *Jx ^is 

BIMARABIA@gmail.com ^VULd! lLjj U! J ^ 


1 q ujo^q aJls^JI l_u£ jjfL VI C 5 ^ 

J J-iA C* ix n (jl ^ j'n^j AjjL^g A-ij\j a*l^.lj jLiLj (jl Aj£^j obl (jl ^jjlLoJ £(jjiii ^lj 

”U?'j' f^” u'_w bim_s_s@yahoo.com 
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